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ABSTRACT 

A three-phase investigation of memory and 
metacognitive development was conducted to learn how teachers 
structure children's study activities to develop memory and 
metacognitive skills. In the first study, observations of 69 teachers 
of kindergarten through sixth grade classes showed a peak in strategy 
suggestions at the second and third grades. Factor analysis showed 
that use of cognitive strategy suggestions by teachers is a unique 
aspect of instruction. Teachers showed awareness of developmental 
change and differences related to achievement level in their 
expectations for children's memory strategy use, memory knowledge, 
and use of memory monitoring abilities. The second study compared 
children whose teachers were either high or low in frequency of 
cognitive strategy suggestions. Strategy use and metacognitive 
concepts of first through third grade children were assessed in a 
memory training task and in arithmetic and spelling tasks. Average 
and low achievers whose teachers were high in strategy suggestions 
showed strong maintenance of a trained memory strategy. Few 
differences related to teacher characteristics appeared on other 
tasks. The third aspect of the project was a workshop for elementary 
school teachers, in which information on memory and metacognitive 
development and memory training was presented, along with many 
examples of ways in which teachers can facilitate children's memorv. 
(Author/RH) 
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Abstract 



A three-phase investigation of memory and 
metacognitive development in the elementary school 
years was carried out^ in order to learn how the 
teacher structures study activities so as to further 
the child's development of memory and metacognitive 
skills. In the first study, observations of 69 
teachers of grades K through 6 showed a peak in 
strategy suggestions at the second and third grades. 
A factor analysis of observational data showed that 
the use of cognitive strategy suggestions by 
teachers is a unique factor that characterizes a 
distinct aspect of instruction. Teachers showed 
awareness of developmental change and a strong view 
of differences related to achievement level in their 
expectations for children's memory strategy use, 
memory knowledge^ and use of memory monitoring 
abilities. The second study compared children from 
classrooms in which teachers were either high or low 
in frequency of cognitive strategy suggestions in 
the classroom. Strategy use and metacognitive 
concepts of first through third grade children were 
assessed in a memory training task and in arithmetic 
and spelling tasks. Average and low achievers whose 
teachers were high in strategy suggestions showed 
strong maintenance of a trained memory strategy. Few 
differences related to teacher characteristics 
appeared on other tasks. The third aspect of the 
project was a workshop for elementary school 
teacherSf in which information on memory and 
metacognitive development and memory training was 
presented, along with many examples of ways in which 
teachers can facilitate children's memory in the 
classroom. 
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Chapter i. Introduction 



i,flr«o^ ^ applied psychologists, and educators have 

agreed in recent years that there is a need for increased 
communication between individuals carrying out reLarch on t^e 
those^?onc2rnL^ children's information-processing skiUs Ivl 
those concerned with assessment and remediation of children's 
in^w^"? difficulties in educational settings (Hagen, 1982; 
?he^fii'?5 'J 1982, Siegler, 1982). Resea^rchers in 

the field of education have also begun to focus on 

ifa^oT^airga^'^'S'"^ '^i]^' °^ (Snowri97?rwang? 
?L< 14*.^?° begun discussions of how teachers mai 

facilitate such skills (Winne & Marx, 1977)? In particular^ 
there appears to be an increasing awareness of the^?mpo?tance 
?ni-.iTf 7 ^^-,^.^1^ °^ cognition that is crucial ?or 

1S77; Witrrict'T/7i)'^"".' ^^?T3" ^ 1581; Mullally' 

ly//; wittrock, 1979), and an interest in applvinq research 
findings on memory development and memory ftratlgJule to 
classroom activities (Corno, 1980; Higbee, 1979; Wittrock? 
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within Jh^ri ^" *'"^^^^^" designed to provide a structure 
Within which classroom learning can take place, and have 
traditionally been the focus of efforts to regulate the coursi 
of cognitive acquisitions. However, we are becominq 
increasingly aware of the importance of the stJItegies Jh? 
child uses to understand (Dee-Lucas & DiVesta, 1980; Divesta 

Ma^kman' T qtt'"?^?^. ''''' ^^i' Ingram,^ Danne? 1977; 

Harkman, 1977, 1979), retain for retrieval (Plavell 1970 

Hagen & Stanovich, 1977; Moely, 1977; Presslev 1982) and 
manipulate (DeCorte & Verschaffel, 1981; sfe^erf ^l982) 
af aTunctfon'f/^ ''"1 "'^'""^ '° ^^^^^ children will differ 
enqLe in th^^^^ l^^^l in their ability to 

engage m these activities. Research on the develooment of 
memory and on the child's use of strategies in acqi???ng and 

if sk\^?ls "^2hr.'h°" important 'developmental chlngef 

in sKiiis, which appear across a variety of tacjtq 

f Ca^p'ioSe ^^DeLoache, 1978; Brown BraL?ord', Per'ra'ra' 

Lve shoSnVL? i/.^^?^^' ^^^^^-^ Flavell (1970) and others 
will sn??pr 5rL S®^*^2^n ^ges and on certain tasks, children 
liiir^aMnn^''?K^ -production deficiency- in the use of their 
dSfina fip^?.r^^"^?^ retrieval processes. Especially 

^sses's thP ^an./^;^^^"'^"*'"^ y^^"' child ma^ 

possess the capacity to engage in a particular behavior or to 

rpa«nn<f°-r.-^?^S^^^^''"°J'^^^3^ i^ ^ "'^"'Ory t^sk, but for 

nit^^L ^""^^ °^ the Child, he or she does 

wMoh rr^^'^^^l ^^'^ capacity or knowledge in situations in 
which it would be appropriate to do so. in 

.ch 
low 
:he 

Sr^nfna''™^^^^*'^^^'^^^^^ "to encode" and ""retrieve information? 
Training manipulations were developed for the most part with 




traditional memory tasks such as serial recall^ in which 
cumulative (verbal) rehearsal of items appears to aid short- 
term retention (Belmont & Butterfield, 1977; Flavell^ 1970; 
Hagen^ 1982; Hagen & Stanovich/1977) / free recall of verbal 
materials that can be organized on the basis of meaning 
(Lange^ 1973; Moely^ 1977; Moely & Jeffrey^ 1974; . Moely^ 
Olson, Halves, & Flavell, 1969), and paired associates 
learning, in which unrelated concepts or pictures can -be 
associated in thought through the use of verbal or imaged 
mediators (Pressley, Heisel, McCormick, & Nakamura, 1982) • 
Although such training efforts did often produce strategy use 
and concomitant improvements in recall performance by young 
children on the training task, they rarely produced lasting 
changes in the child's approach to that task. Further, they 
also failed to provide learning techniques that the child 
could generalize to new tasks and situations (Brown & 
Campione, 1977; Hagen, Hargrave, & Ross, 1973; Keeney, 
Cannizzo, & Flavell, 1967; Scribner & Cole, 1972). 

The failure of early training studies to produce lasting 
or transferable strategy use led investigators to examine the 
development of ' metacogniti ve skills in children. The first 
work in this area was concerned with describing the 
development of the child's metamemory, defined as his or her 
knowledge of memory processes, strategies, and factors 
affecting memory (Kreutzer, Leonard, & Flavell, 1975; Flavell 
& Wellman, 1977). Research showed that, with age, children 
become more planful in their approach to memory problems, more 
knowledgeable about ways of dealing with memory tasks, and 
more aware of their own strengths and weaknesses as learners. 
Kreutzer, et al. (1975) found that even kindergarten and first 
grade children possess certain basic kinds of information 
about memory. They know, for example, that the number of 
items to be learned and the time available for study will 
affect task difficulty, that savings will be experienced in 
relearning something, and that information in memory will be 
lost over ^iime. But not until about the third grade do 
children understand that relations between items can be used 
to aid their recall, that interference can affect retention of 
information, that recall requirements will influence the way 
in which one ought to study, and that it is important to 
prepare ahead of time so as not to forget an important event. 
Even by fifth grade, not all children understand these more 
complex aspects of memory, suggesting continued development of 
metamemorial knowledge throughout and beyond the elementary 
school years. 

Another aspect of metacognition has to do with the 
relationship drawn by the learner between his or her 
metamemory concepts and task performance. Flavell (1979) 
described * metacognitive experiences** as those events in 
which the child attempts to regulate actively his or her 
learning efforts on the basis of knowledge about memory 
processes and situational factors. Thus, for example, we 
might ask how the child generates study plans and selects from 



among them the one that will aid study in a particular task. 
Or^ does the child use feedback about his or her performance 
to decide whether or how to modify study activities? Is the 
child aware of characteristics of a task in which a given 
strategy will be useful ^ and can he or she apply the strategy 
in all situations for which it will aid learning? - Is the 
child able to judge that he or she knows something well enough 
to stop studying? Can the child identify items that need'to 
be studied^ and give them more intensive learning efforts than 
are given to items already known? Is the child able to adapt 
study techniques to fit the nature of the recall task that 
will be given? Developmental improvement in the child's 
ability to apply knowledge about memory to the regulation of 
his or her own study activity occurs during the elementary 
school yearsy for a wide variety of learning situations 
(Appely Cooper^ HcCarrell^ Sims-Knight, Yussen, & Flavell, 
1972; Hasur, Hclntyre, & Plavell, 1973). 

Concern with metacognitive processes like these has led 
to creative new training efforts to improve memory task 
performance by training metacognitive skills* There is 
interest in training the child not simply in the rote 
application of a strategy, but in teaching strategies together 
with explanations of why and how such behaviors are useful, 
with the hope that training outcomes will be more stable and 
broadly applied than was the case in previous work. One 
approach has been to increase the child's understanding of the 
value of a strategy by giving feedback concerning its 
influence on amount recalled (Black & Rollins, 1982; Kennedy & 
Miller, 1976; Kramer & Engle, 1981; Paris, Newman, & McVey, 
1982; Ringel & Springer, 1980)* Other training studies have 
focused on strategies with the potential for wide application 
as a way of increasing generalization to new tasks (Brown, 
Campiono, & Barclay, 1979; Leal, Grays, & Hoely, in press). 
Usually these more recent studies have shown more stable and 
lasting effects of training, and effects that appear across a 
wider range of generalization tasks than was true of earlier 
training studies (Asarnow S Heichenbaum, 197 9; Belmont, 
Butterfie.Ld, & Ferretti, 1982; Brown, et al., 1983). 

Pre/asley, Borkowski, & O'Sullivan (1984) describe a 
series of experiments that used several different kinds of 
procedures to encourage the acquisition of metacognitive 
knowledge. They found that adults will often show increases 
in metacognitive knowledge simply as a result of practice with 
a task, but children, even 11 to 12 year olds, usually need a 
much more deliberate and directed intervention. When children 
are taught strategies along with detailed knowledge about how 
and when the strategy can be used, what its effect should be, 
and for what tasks the. strategy is appropriate or 
inappropriate, Pressley and his colleagues find that the 
strategy is used and generalized optimally to new tasks. 
Thus, intensive training at the metacognitive as well as at 
the strategy level is effective in promoting the use of 
facilitative learning techniques. 



Another approach to training that derives from current 
interests in metacognition is described by Pressley, et al, 
(1984) as consisting of training in "metamemory acquisition 
procedures^" which are defined as "techniques applied to 
cognitive strategies for the purpose of acquiring additional 
information about those strategies" (p« 102). Thus, an effort 
is made to teach children procedures that they can use 'to 
acquire metacognit i ve knowledge for themselves. In a study 
with second graders, for example, Lodico, Ghatala, Levin^ 
Pressley, and Bell (1983) trained 7- and 8-year-olds to 
evaluate performance when various strategies were used to 
complete a task. After this instruction, which attempted to 
teach the children that tasks can be done in a variety of ways 
that are not all equally useful, and that a learner should 
select the strategy that is best for the task at hand, the 
children were taught several memory strategies. Those who 
were first trained to evaluate the usefulness of different 
learning activities were better able than controls to select a 
useful strategy, give up a useless strategy, carry out 
strategy application during study, and subsequently, then, 
carry out an adequate recall. 

Although memory training efforts are becoming potentially 
more useful to school learning situations, efforts thus far to 
directly apply findings to the classroom have been limited. 
There are only a few lines of work that have investigated the 
usefulness of training procedures in the classroom. There is 
research in the area of "cognitive behavioral modification" 
(Meichenbaum & Asarnow, 1979), which uses a self-?*^structional 
training program developed by Meichenbaum (M ^henbaum & 
Goodman^ 1971) as a way of modifying a child's approach to a 
cognitive styles test» In cognitive behavior modification, 
the child is taught to direct, monitor, evaluate, and reward 
his or her own problem-solving or study behaviors. 
Meichenbaum and Asarnow (1979) describe research in which this 
procedure or related teaching methods have been used 
successfully with children from kindergarten through 8th 
grade, as they deal with a variety of academic tasks in the 
classroom. The authors note, however, that these training 
efforts have not shown as much generalization of study 
behaviors to new tasks as one would like to see. They propose 
new directions 'for training that are similar to those 
currently being used in the area of memory, with emphasis on 
feedback and the training of more general skills or executive 
routines that will have direct applicability across a wide 
range of task situations. Peterson and Swing (1983) have also 
considered the difficulties involved in applying cognitive 
behavioral modification procedures in classrooms. They urge 
increased efforts toward involvement of teachers directly in 
the training process, something that has rarely been attempted 
in the past. 

A second line of research that has been used in classroom 
applications is the "keyword" method, which derives directly 
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from research on paired associate learning (Pressley^ 1982; 
Pressley^ et al.^ 1982). The keyword method encourages the 
child to use verbal or imagery mediators to form associates 
between concepts and key words chosen to represent items such 
as foreign language words, proper names, or technica-1 terms 
that are to be learned. Although early efforts to apply the 
keyword method in the classroom were disappointing, there have 
been several recent reports of successful use of training to 
improve 5th and 8th grade students' learning of foreign 
language vocabulary (Pressley, et al., 1982), 8th graders 
learning of surnames paired with events, facts, or 
accomplishments (Jones & Hall, 1982; Shiberg, Levin, 
HcCormick, & Pressley, 1982), and 8th graders' learning of 
definitions of technical terms (Jones & Ha 11, 1982). How 
training procedures will be elaborated to yield positive 
effects across a wider range of ages and tasks remains to be 
seen« 

Thus, it has been demonstrated that memory and 
metacogniti ve skills show important developmental changes 
over the elementary school years, and that it is possible to 
create training procedures to facilitate such development. At 
the present time, little is known about factors in the child's 
environment that contribute to the development of memory and 
and metacognitive skills. If one assumes that developmental 
change is influenced by the same kinds of procedures that have 
been shown to be important in laboratory experiments, then it 
seems reasonable to look to the school as a setting for the 
exercise, instruction, regulation, and refinement of memory 
and metacognition. At the time the present work was proposed, 
little was known about how study behaviors, including the use 
of mnemonic and self-regulatory activities, are typically 
encouraged by teachers in elementary school classrooms, how 
teachers themselves view the development of children's memory 
and the use of strategies in learning, and how these phenomena 
vary across grade level. The first aspect of the present 
project was to find out about how teachers structure and 
regulate memory and metamemory activity in the elementary 
school classroom. This initial study employed classroom 
observations, interviews, and questionnaires with teachers of 
grades K through 6, in order to learn about teacher 
characteristics, • behaviors, attitudes, and beliefs about 
memory processes and their development. This study is 
summarized in Chapter 2, below. 

As a result of the first study, we were able to identify 
several classrooms in which teachers used many cognitive and 
strategy suggestions and other classrooms in which such 
suggestions were rarely given. In order to learn how 
differences in the teacher's emphasis on strategy use in 
memory affected the children's task performance, a study was 
carried out with children selected from first, second, and 
third grade classes that were either high or low in teacher 
strategy suggestions. Performance on individually- 
administered recall, spelling, and arithmetic tasks was 
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assessed. Chapter 3 summarizes the method and findings of 
this study. 

The third phase of the project involved the development of 
materials foj use in inservice training for practicing 
teachers and as part of teacher-training courses in colleges 
and universities. Materials were designed to help the teacher 
acquire increased knowledge about memory processes and their 
development and increased awareness of the role that he or she 
could play in facilitating children's use of their memory 
skills in completing classroom tasks. By using information 
from the first two studies, together with information from the 
research literature, a workshop was prepared and carried out 
with several groups of elementary school teachers. A 
description of the development of the workshop and an 
evaluation of its usefulness by teachers is presented in 
Chapter 4, below. A narrative of the workshop is given in 
Chapter 5.. 

In conclusionr the project was concerned with determining 
the ways in which teachers influence children's memory and 
metacognition in the classroom, and using this information in 
conjunction with knowledge derived from previous research to 
produce materials to help teachers and teachers- in-training 
learn how to encourage age-appropriate development of 
children's memory and metacognitive skills. The chapters 
below describe our efforts toward achieving these goals. 
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Chapter 2. Teachers' Regulation of Memory Efforts 



in the Classroom 

The present study was designed to address two separate 
concerns about memory development in the classroom.. First, 
from the perspective of developmental psychology, the question 
of how memory activity is encouraged in the classroom is- of 
interest as one potential influence on the development of 
memory, and metacognitive skills. Over the elementary school 
years, children become increasingly adept at planning and 
executing appropriate memory strategies and also become more 
aware of their own memory processes. We know very little 
about factors in the child's environment that contribute to 
these developmental changes, but might well assume that the 
school plays an important role in stimulating and instructing 
memory skills and metacognitive knowledge. A description of 
how teachers encourage memory activity and how they view their 
students' memory skills is a first step in understanding the 
school's role i,n this development. Secondly, from the 
perspective of educational research, it is of interest to 
describe the ways in which elementary school teachers attempt 
to encourage study strategy use and metacognitive activity, to 
determine the extent of variation in tendencies to do so, and 
to describe how such efforts may vary across the elementary 
grades. 

Classroom observations, an interview, and a questionnaire 
were used in this study to learn about how teachers of 
children in grades K through 6 encourage memory strategy use 
and effective study in the classroom, and to obtain 
information on teachers' views of children's memory abilities 
and limitations. 

Teachers ' Classroom Behaviocst obser vabions 

gubject3> A group of 69 teachers from grades K through 6 
participated in the research. For analysis, they were divided 
into an early elementary group (consisting of 8 kindergarten 
and 9 first grade teachers), a middle elementary group 
(consisting of IX second grade and 13 third grade teachers, 
and a later elementary group (consisting of 11 fourth grade, 
13 fifth grade, and 4 sixth grade teachers)* All of the 
teachers were working in the public schools of the New Orleans 
area, with approximately one-third from the urban center of 
the city and two-thirds from suburban areas nearby. 
Approximately one-third of the teachers were black, the rest 
were white. All but 3 were female. Sixty-five of the 
teachers gave us information on their backgrounds (Table 1) , 
indicating that they had spent an average of 8 #4 4 years 
teaching the grade at which they were seen working this year, 
and that they had spent an average of 14.89 years in the 
teaching profession. 



Table 1 

Hfiana land standard Deviations, ia Parentheses) ffii Years Qt 

Teaching Experience anri oinsis. Xaking college courses. £^ 
i:fia.Qlifi£& at Haily^ lliilsilSLjL and LSLi^ firada Lsai&la. 



SJtada Level 



Total 
Teaching 
Experience 



Years 
Experience 

in oiada 



Years 
Since 



K-1 



13.47 
(7.34) 

(n « 17)* 



9.76 
(7.98) 
(n « 17) 



11.33 
(8.76) 
(n » 15) 



2-3 



14.36 
(7.39) 
(a - 22) 



7.91 
(7.30) 
(a » 22) 



11.00 
(8.61) 
(a » 22) 



4-5-6 



16.27 
(8.96) 
(n » 26) 



8.00 
(6.47) 
(n - 25) 



11.60 
(10.03) 
(n = 25) 



* n varies according to the number of questionnaire 
respondents for e^ch item. 



ERIC 



8 

13 



An average of 11*32 years had elapsed since their last 
attending college classes. Over half of the sample reported 
age as between 31 and 40 years. Approximately 58% of the 
group had a liachelor's degree, while 42% had pursued graduate 
training* No differences as a function of grade level taught 
were shown for any of these indices. 

iiU^&fiXXAiLijUl&l lliatXillBAJliLa. a classroom observation 
instrument (Table 2) was developed to give information about 
how the teacher structures classroom activities for children, 
how the teacher engages in learning activities with children, 
and how he or she monitors and directs children's study, 
including suggestions for memory and study strategies. The 
main guidelines in developing the observation scale were to 
develop a scale that adequately represented activities that 
occur when a teacher is structuring a lesson in the classroom 
and, at the same time, to produce a scale that could be used 
reliably. A time-sampling procedure was developed, in which 
observers watched the teacher interact with children during 
classroom lessons and recorded aspects of the teacher's 
behavior. We found that 30--second intervals were easy to use 
and informative in recording many classroom situations; The 
first 20 seconds of each interval was used for observing, 
while the remaining 10-second period was used to record the 
events that occurred during that interval. As a result of 
pilot work, observers found that 30 consecutive minutes of 
observation time gave a realistic picture of teacher 
activities. Observers learned to use the observational scheme 
in scoring classroom activities as they participated in the 
development of the scale. When the final form of the scale 
was ready, pairs of observers scored videotapes of teachers 
and also did pilot work in classrooms to establish a criterion 
of at least 75% reliability. Actual reliability achieved 
prior to data collection was 88% overall agreement. 
Throughout the course of data collection, periodic checks on 
reliability were made to ensure continued accuracy in the 
scoring of classroom activities. These checks indicated 
overall percent agreement of 87% throughout the observation 
period. 

The final observational scoring form used for each 
classroom observation consisted of four pages. The first two 
pages were used for scoring 30 consecutive minutes of 
classroom activity. (An example of one of these pages is 
given in Figure 1.) Structuring of learning activities is 
shown in the teacher's statements of goals or objectives of 
the lesson ("Today we're going to learn about homonyms"), in 
placing the lesson in the context of work done previously 
("Now we're going to use what we learned in addition to help 
us in subtraction"), and in describing procedures for doing 
the work. Interactions between the teacher and learner were 
examined in terms of both the teacher as a source of 
information and the teacher as a director of the children's 
active learning efforts. For example, a teacher could present 
factual or episodic information ("A homonym is a word that 
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Table 1. 

I Definitions of Categories Used in Classroom Observations 

Reviews previous hqxJs.: One way to indicate what a lesson will 
be about and what its goals and objectives are is to relate it 
to work done previously* The teacher might actually review 
previous work, or may simply refer to it* This caii also-be 
useful as a reminder of procedures or task content* 
Examples 2 

* 

"Beforer we've talked about word problems that only 
involved two operations — addition and subtraction. Today 
we're gong to add a third operation that we've been using for 
awhile and this is, multiplication." 

"Now we're going to use what we learned in addition to help 
us in subtraction/ 

States goals? objectives g Teacher provides an overview of 
the task or lesson, emphasizing the topic of the work, the 
goal of the activity. This activity may be carried out by the 
teacher, or the teacher may engage in some activity to induce 
a child to produce this information or assist her in doing so* 
The information may be produced by the individual or may be 
read from a text or workbook. Such statements may occur at 
the beginning, during or at the end of a lesson. 
Examples: 

•Today we're going to talk about word problems*" 

"Now what we want to do today is to go over what you do 
when you see a word problem how you figure out what to do 
next and how you go through the whole process." 

Describes procedures ! The teacher describes procedures for 
doing the work. This information is task-relevant, having to 
do with "how to" rather than task content or goals. It does 
not include comments related to discipline, but does include 
giving directions concerning the task* 
Examples: 

"What I want to do is read a problem to you and let's go 
through each one of the steps." 

"Turn to page 49 in your Gateways workbook*" 

"W6're going to decide who goes first by roiling the die 
and whoever gets the highest number of dots goes first." 

^ Presents specific information s Teacher presents factual or 

episodic information. Teacher may, for example, read a word 
or sentence, spell a word, name something, define a term, give 
a fact, or tell about an event. This category includes 
^ information given in the context of posing a problem for the 
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Table 2, continued 

class or Individual: reading a math problem, for example. 
Examples: 

"Matthew gave David a $10,00 bill," (reading part of a 
math iri:oblem) , 

"A homonym is a word that sounds just exactly like another 
word, but it's spelled differently and it means something 
else," 

Statea fixlJlfiifilfia: Teacher presents information about 
universals, ad)stractions, laws, theories, generalized concepts 
of ideas related to the content of the lesson. 
Examples: 

"Multiplication is simply repeated addition," 

"When you multiply a number by one, the answer is always 
still the same number," 

Qescribes processes ! Unlike the two categories above, this 
kind of information is not concerned with the content of the 
lesson, but rather with ways and Ofi^na. fif iifiaiina vAiJl thSu 
taaJsL. It includes the teacher's explanation of cognitive 
processes to be f ne through in solving a problem or producing 
the correct answer. Whereas "procedures" focuses on the task 
and what has to be done according to the rules of the task, 
this category focuses on the learner and what activities the 
learner has to engage in while performing the task. 
This behavior is assumed to have occurred when the teacher 
describes a strategy. In that case, one would score 
"processes" while also indicating the strategy suggested or 
suppressed or the rationale for a strategy at the bottom of 
the observation scale. 
Examples 2 

"The first step is to figure out what facts you have; the 
second step is to decide what facts you need." 

"When you look at a problem, what you have to figure out is 
will it be quicker for you to multiply than it would be to 
add," 

"If you're not quite sure, read the problem again.* 

Requests child's Inqulry g The teacher invites children to 
seek clarification of information that has already been 
presented. Such comments can occur within the context of 
presenting information on goals, procedures, or task content, 
Bxampifia.: 

"Does anybody have any questions about the problems or how 
to do them?" 
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Table 2, continued 

"OKf Derek r what's your question?" 

AslLSL memory quegtion ; Child is expected to recall, remember, 
recognize something that has been presented or learned 
previously. Either the material has been considered earlier 
in the lesson observed, or teacher refers to previous learning 
of the material, or it consists of information that children 
can safely be assumed to have memorized and therefore would 
not need to engage in complex cognitive processing to produce • 
Eztamples: 

"What's something else we know?" (asking recall of facts 
in a math problem) • 

"12 Now we don't have to work that out, do we, 

because we're supposed to know that Megan?" 

hsUiS. convergent question s Child is expecta^d to engage in some 
cognitive processing of information present in situation in 
order to come up with a "correct" answer that teacher has in 
mind. Implication is that there is only one, or maybe two 
correct answers — not an opportunity for the child to be 
creative. The cognitive operations involved could be simple 
ones of perception or directing attention^ or can be more 
complex operations such as comparing, contrasting, 
synthesizing, relating, organizing, defining, analyzing, etc. 
The teacher may be asking the child to recite or read material 
or write it on the blackboard. 

Examples: 

"How much did she spend at the store?" (Child has to 
subtract to get answer). 

"If we're trading by 4's, how many yellows would you have 
to have to get a green?" (Not just a memory question — child 
has to work from yellow to blue to green, across three place 
values, to get answer) . 

"I'll bet someone in this room can guess what's on this 
card." 

"Mary, read the next onee" 

&SlL3. divergent question s Child is expected to engage in some 
cognitive processing of information or stimuli present in he 
situation in order to come up with one or more of a number of 
possible ideas, associations, or implications of which no 
single one could be predetermined as uniquely right or 
correct. Question is phrased so as to put child "on his/her 
own" to range broadly and freely in thinking and responding. 
Examples 2 

(Teacher starting to write a story with child): "Esther, 
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what's your idea today?" 

•Make up a sentence to show that you know what this word 
means*" 

"Can you give me an example?" 

AaJiS evaluative quegtion ; Questions here deal with matters of 
value rather than matters of fact* Child is expected to reply 
with a judgment of such aspects as desirability, worth, 
acceptability, or correctness* 
Exampleg s 

•ok? Is that neater now?" (Child is writing letters) • 

"OK, is that right? Is that how much change Matthew had. 
Class?" 

Acknowledges correct resronse s Teacher indicates matter-of- 
factly that the child hae answered correctly* This category 
is scored whenever "praise" is also scored in response to a 
correct answer* This category may be assumed to occur when 
the teacher simply continues with the lesson, or calls on the 
next person, without indicating that the child has made an 
error* 

Examples: 

"Yes — she spent 65 cents at the store*" (repeating 
child's response*) 

"That's OK*" 

Pjraisea child: Teacher produces a supportive behavior which 
exceeds a simple designation of correctness and rewards 
students for their performance* Praise is usually defined as 
an expression of approval, esteem, or commendation* Teacher 
expresses enthusiasm or pleasure with the child's response* 
Examples: 

"That's greatl Superl" 
"OK, that^s very goodl" 
. "You're rightl Terrificl" 

Criticizes fihJJLd: Teacher produces a harsh, punitive, 
blamelaying, guilt-inducing reaction to the child's response* 
Examples 2 

"Two times five is 10, and we can write it here*" 
"No, that's wrong* Didn't you study this at all?" 
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Table 2, continued 

"I'm tired of your talking out of turn, Pete. You take 
this to Mr. Jones (principal).* 

Indicates child's error ; Teacher indicates matter-of-f actly 
that child has answered incorrectly. This category should be 
scored when teacher criticizes (or praises) error, and also 
when any of the next three categories is scored in response to 
an error. 

coprept ^nsyer g After the child responds, the teacher 
simply says the correct answer. 
amples t 

"A good sentence using this word would be ^Their cat is 
named Fuzzy.'" 

Gives hin^t^ rephrases ; Upon hearing the child's incorrect 
response, the teacher does something to help the child get the 
correct answer. What he or she does might involve repharasing 
the question or giving the child some hint or prompt for the 
answer. This statement does not have to be directed to the 
same child who made the error; it could be directed to the 
group or to another child. It culminates in a request for a 
response from the child or children. 
Examples; 

"Don't do that column first. Start over here. What's 
this?" 

"Wait a second. We haven't gotten to the operation. We 
still have another fact that's really important. What is it, 
Mary?" 

Explains error ; The teacher tells child why his or her answer 
was incorrect. This involves a factual statement, in which 
the teacher does not request the child "try again" or produce 
another response. 
Examples: 

"Billy, I'm erasing some of your lower case letters because 
I think that you .forgot that you have to go up to the yellow 
line after you get to 2 o'clock." 

"Ooops that (2mswer) was made using the first word, not 
the second one that I asked you about." 

Monitors study activity g Children are engaged in individual 
study of some material. Teacher may walk around and look over 
kids' shoulders, or simply look at children's work, if they 
are seated near her/him* Need to have some evidence that 
teacher is actually attending to children's task-related work, 
not just watching them for disciplinary reasons. 
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W^yng/inst^ruct g mfiUlflXis Teacher simply states his/her 
expectation that the child is^ to remember some material, 
implying that study should be done, but not specifying the 
nature of study or strategy use at all. 
Examples ! 

"I expect you to learn these for the test on Friday." 
"I want you to remember this set of numbers." 



Strategy suppressed : Rarely, but importantly, teachers will 
urge children ppt to use strategies: "Don't count on your 
fingers", etc. The strategy that was discouraged by the 
teacher should be described in the space at the bottom of the 
chart and alBO written up in narrative form in the appropriate 
space on the observation sheet. Add your best judgment in 
narrative as to whether suppression was appropriate or not* 
In writing about the strategy, be sure to indicate 1) the 
nature of the lesson in which the potential use of the 
strategy occurred; 2) what the teacher said or did to 
discourage use of the strategy; 3) what the strategy was; 4) 
how many children appeared to be using it; 5) any rationale 
the teacher made for not using the strategy; and 6) any 
followup instructions the teacher made later in the lesson to 
remind children not to use the strategy. 
Examples; 

" (Child says that he is taking notes): "You don't need to 
do that right now." 

"I don't want to see anyone counting on their fingers." 

Rationale/feedback strategy iisfi* Teacher, while telling 

child to use a strategy, makes clear that it will serve a 
memory/learning function for the child. 
Examples: 

"Write down the facts I tell you, so that you can remember 
them later." 

"This number ladder will help you get the right answer." 

Strategy suggested g The teacher suggests a strategy that 
would be appropriate for the task verbally, or demonstrates it 
in some way. The strategy that is encouraged by the teacher 
should be described in the space at the bottom of the chart 
(briefly) and then written up in narrative form on the third 
page of the observation sheet. 

In writing about the strategy, be sure to indicate 1) the 
nature of the lesson in which the strategy was to be used; 2) 
what the strategy was supposed to accomplish; 3) what the 
teacher said or did to introduce the strategy: how (s)he 
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Table 2, continued 

described or demonstrated it, what (s)he drew on the board, 
etc.: 4) rationale the teacher gave for using the strategy; 5) 
any followup the teacher made to remind the children to use 
the strategy, later on during the lesson. 

SUMMARIES ! 

At the end of each day, write a short paragraph sununarizing 
your impressions of each observation. Indicate any things 
that the interviewer might need to know in order to clarify 
the teacher's approach during the interview. Indicate your 
impressions of the classroom atmosphere, the teacher's 
approach and attitude, the behavior of the children, etc. 

At the end of the total set of five observations, write a 
summary concerning the variety of activities and behaviors 
seen over the sessions. Be sure to indicate any questions of 
which the interviewer should be aware. 
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Figure 1. Coding Sheet Used in Observing Teachers' Behaviors 




22 



BEST COPY AVAilkdlL 



sounds just exactly like another word, but it is spelled 
differently and it means something else"), provide information 
about generalized principles or concepts ("You know every word 
has to have a vowel"), or specify the kinds of mental 
operations or processes that children should follow in 
performing the task ("When you look at a problem, what you 
have to figure out is will it be quicker for you to multiply 
than it would be to add"). The teacher also could invite 
children to seek clarification of information already 
presented ("Does anybody have any questions about the problems 
or how to do them?*). We also recorded the use of questions 
by teachers during the course of a lesson and how teachers 
responded to answers to their questions recorded under 
"teacher responds to correct answer", "teacher gives 
evaluation", and "te^acher responds to error." 

An important sispect of the observational scale was' 
concerned with how the teacher encourages study behaviors in 
children's classroom work, including the teacher's instructing 
or attempting to suppress strategies that children may use to 
aid memory or to regulate their individual study. Teachers' 
monitoring of children's individual study, helping children to 
anticipate memory tasks ("I expect you to remember these for 
the test on Friday"), discouraging the use of certain 
strategies ("I don't want to see anyone counting on their 
fingers"), giving a rationale for or feedback concerning 
strategy effectiveness ("Write down the facts I tell you, so 
that you can remember them later"), and encouragment of 
strategy use ("When you are through, reread your answers and 
make sure you are correct") were examined. 
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An initial problem in assessing the teacher's 
encouragment of study behavior involved a definition of 
"strategy suggestion" that would be workable in the open, 
uncontrolled environment of the classroom. Most memory 
strategy work has been done in laboratory settings, in which 
it is possible to specify ahead of time the nature of 
strategies that will be examined. Common strategies that have 
been observed in laboratory tasks are verbal rehearsal (Hagen, 
1982), organization of items (Moely, 1977), elaborative 
processing (Pressley, 1982), self-testing, looking, and naming 
(Leal, et al., in press). In order to operational ize the 
definition of a s.trategy, we considered two aspects that have 
often been discussed in the literature (Flavell, 1970; 
Pressley, et al#, 1982). First, the activity the teacher 
suggested bad to be a voluntary one that children could employ 
in doing the task, but that was not simply an automatic 
accompaniment of task involvement. Thus, circling the correct 
answer with a pencil was not a strategy, since that was a 
necessary component of task performance. On the other hand, 
keeping one's pencil on an item as a marker to indicate which 
item the class was discussing would be considered a strategy, 
since it is a voluntary and an "extra" thing that the child 
could do to aid performance. The second aspect of the 
definition of a strategy was that the activity must be goal- 
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directed, especially directed toward a goal of learning or 
remembering information or understanding or completing a task. 
General lyr then, the strategy suggestion had to be made in the 
context of a learning activity, rather than a social or 
classroom management activity, and within that context, the 
strategy suggested had to be one that might reasonably be 
assumed to facilitate learning, on the basis of our 
understanding of the research literature. Observers were 
highly reliable in coding strategy suggestions, showing 
essentially perfect agreement in recording instances of such 
suggestions, for assessments of agreement niade either prior to 
data collection or in periodic checks throughout the 
observation period. Thus, although our definition of 
"strategy" was very general, it was adequate in allowing 
observers to reliably recognize strategy suggestions. 

The third page of each observation form was used for 
detailed hand-written explanations of strategies that the 
teacher suggested to children or attempted to suppress during 
the observation period. Some of these instances occurred 
outside of the 20-s observation intervals used for recording 
teacher behaviors. Observers were instructed to write 
descriptions of these as well as of strategy-related 
suggestions made during the time--sampling intervals. Also, 
teachers sometimes repeated the same strategy suggestion or 
attempted repeatedly to suppress some strategic activity 
during several different 10-s intervals within a 30-minute 
observation period. When this occurred, the observer was 
instructed to write a single event description, indicating the 
intervals within which it occurred. Thus, the data obtained 
from "-.hese event descriptions are similar to, but not 
isomoxrphic with data obtained from the time-sampling 
observational scheme. Strategies observed during classroom 
observations were subsequently categorized from their written 
descriptions. The final page of each observation form was used 
by observers to write a short paragraph summarizing their 
impressions of each observation and describing any special 
circumstances under which observations took place. 

IntfiXY-t^i*. In order to learn more about classroom 
activities that the teacher used to aid memory development and 
memory activity, each teacher participated in an interview of 
approximately 40*minutes. The interview was conducted in an 
open-ended fashion, and teachers were asked about tasks 
involving memory and how they attempted to help children deal 
with them. Teachers were encouraged to talk about activities 
and strategies that they found to be useful in aiding 
children's learning, activities they suggested that children 
do "on their own" or with parents' help, and strategies that 
they did not find to be useful. The emphasis was on gaining 
information about what teachers have found through their own 
experience to be helpful in facilitating children's memory 
performance* . The interview questions are shown in Table 3. 
The teacher was first asked to generate an example of a task 
in which children were expected to engage in memory activity. 
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Table 3 

Questions Used in Teacher Interviews 



General MeworT In the Cliaaroo* * 

Whac kind! of ^atiory taaki ire required of children in your claiirooi? 
(Selecc one ceak and aak che follovlnt queaclona*) 

Are rour chlldrea. In leneral, aucceaaful for chelr trade level oa thla 

cask? 

Are yoMT chlldrea expected Co atudy or Icara chia aacerlal od chelr ovn? 
Think abouc your 5 hlgheat achlevlni atudenta, how do you think th«y 
scudy for chla caak? 

Think about your 5 children with the ireateat learnini needa oo thia 
taak, how do they atudy? 

What kinds of atudy atrategicaf if «ny, do you aufStat to your children? 
Do you conitor children*a atudy activitiea on thia taak or do theyatudy 
independently 7 

If you Bonitor atudy actiritiy, how do you decide yhen they haT« atudied 

enough? 

If they study independently, how dc the children decide when they have 
studied enough? 

What have you found to be uaeful in aotivating your atudenta to etudy? 
Do the children in your claaarooa report that they do or do not know 
soaethlng and are they accurate in their reporta? 

Spelling s I would like you to deacriba a typical apelling leaaon by 
answering the following queationa. 

How nany spelling worda are children expected to leirn ptx" leaaon? 
How do you decide which worda will be included in each leaaon? 
On what day of the week are the itudenta firat expoaed to the wordn 
In what way are the worda introduced? 

Throughout the week, whet other activitiea do the atudenta carryout 

with these worda? How well do tach of theae accivitiea work? 

Are the atuder/cs expected to atudy on their own? 

Think about your 5 beat apellera, how do you think they atudy? 

Think about your 5 chlldr«n with the greateat learning nteda in apelling, 

how do you think tSiey atudy their spelling worda? 

Do you have any children who seea to have particular difficulty with 
spelling? What do you think their probleaa ere? 

What do you think they could do to laprove their apelling ability? 

What typ«s of activitiea do you auggeat to parenta to h«lp their 

children prepare for their apelling teat? 

When la the spelling teat given? How la the teat given? 

Imnedlately before the teat, do you give the children any specific 

instructlona about thea teat itself or tngage in any spelling-related 

activities? 

What happens if a child alsaea word(s) on the teat? 

Hath* What new eath skllla are eaphaalxed at your greda level? (Pick 
one factual knowledge skill and one procedural knowledge aklll and 
ask the following*) 

What kinds of cXassrooa activities do you uae to Introduce this 

inforaatlon and to proaote Isarning of thia InforaAtion? 

Whet kindji of tsaterlals hnve you found to be helpful? 

How well do eech of these activitiea work? 

Are students expected to atudy theae facta on their own? 

How do you think your 5 hlgheat achieving atudenta in Math aeac^lze or 

study the aaterial they need to learn? 

Think about your S children with the greeteat leernlng needa in aath, 

how do you think they aeaorize the inforaatlon they nead to learn? 

Do you have any children who seea to have particular difficulty with 

learning this 'aath fact? What do you think their probleaa are? 

What do you suggeat to parenta to help their children learn aath facta? 

What kinda of activitiea do you uae to promote chlldren*a* learning of 

the proper aequtnca of atepa? Hov well theae actlTltlea work? 

Do you ever try to get parenta to help children with thia learning? Row? 

Do you thinh children aake aore errora in ssth becauae they do not 

fellow the proper aequence of atepa neceaaary to iielve^ the probleii or 

becauae they have not aeaorised certain facta they nee^ to know? 

Which do you think are harder for your children to Itarn, aath facta or 

the procedural necesaery to aolve aath probleaa? 

General Queationa * 

In goneraX, how do you feel about the children you are teechlng thia year? 

How do they coapere with children you've taught in previoua years? 

Are the children jo\x teach thia year doing ai well acadealcally ai 

you would expect ^hea to» or better» or leaa well? Why do you think thet la? 

What do you see an areaa in which your children have the aoat dif f icul tlaa? 

What do you see as their areea of greeteat atrength? 
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The interviewer asked a series of questions aimed at gaining a 
picture of how children of higher and lower ability in the 
teacher's classroom typically approached this memory activity. 
The teacher was asked about the kinds of study strategies used 
and how successful each was. Similar questions were then 
asked for three particular areas of study that seem to, require 
memory: spelling, the learning of mathematical facts 
(addition, subtraction, multiplication facts, etc.), and the 
learning of mathematical procedures (regrouping in addition, 
steps in long division, etc.). The teachers often suggested 
effective strategies that children could use in their 
individual study efforts. Information obtained from the 
interviews was used extensively in development of the workshop 
materials (Chapter 5). 

Results 

Teachers* Jlj^ 0^ ihfi Behav ioral Categories , Table 4 
shows the means and standard deviations derived from 
observational data for each of the behavioral categories. As 
indicated there, teachers engage in a great deal of convergent 
questioning, give extensive feedback about correct answers, 
convey a great deal of specific information, and spend a good 
deal of time describing procedures for doing lessons. Less 
frequently, the tGiacher indicates errors the child has made, 
describes cognitive processes to be used in carryng out a 
lesson, asks memory questions, monitors study behavior, and 
praises the child. Very rare occurrences involve the 
teacher's use of criticism, attempts to suppress strategies or 
to give a rationale for strategy use, and statements of 
general principles, it should be noted that on the average, 
teachers gave strategy suggestions during only 2.28% of the 
intervals in which they were observed. In fact, 7 of the 69 
teachers (10%) gave no strategy instructions at all during the 
time that the observers were in the classrooms. Rationales 
for strategy use were rarely given, indicating that both 
strategy and metacognit i ve instruction are relatively 
infrequent occurrences in the elementary school classroom. 

Factor Analysis af Observationa l Diata* In order to 
examine the relationships between the various observational 
categories, a factor analysis was carried out on data from all 
69 research participants, employing a principal components 
solution with varimax rotation. As indicated in Table 5, four 
factors included a total of 21 of the observation categories* 
These accounted for 49% of the variance in scores. Of 
particular interest for our work is the clear grouping in 
Factor 2 (Cognitive Processes and Strategies) of the several 
observational categories dealing with the teachers' 
suggestions to the child about how to study. Teachers who 
suggested strategies for studying and remembering were also 
likely to offer a rationale for strategy use, to frequently 
provide information about appropriate cognitive processes for 
task performance, and also were likely to tell children NOT to 
^ engage in certain study strategies. In addition, these 
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Table 4 

UStaJiS. an^ Standar^a Deviations isLL Observation Categories ^ £^ 

ggore Representing Percentage 3M interva ls in Hiiicii 
leacher Behavj^Qr Has Scored In £ £i Teachers) 
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standard I 


Reviews Previous Work 


2.86 


1.44 


States Goals, Objectives 


1.61 


1.17 


Describes Procedures 


27.10 


8.96 


Presents Specific Information 


26.06 


10.25 


States Principles 


.41 


.65 


Describes Processes 


9.51 


5.95 


Requests Child's Question 


.86 


.99 


Asks Memory Question 


7.17 


4.93 


Asks Convergent Question 


32.30 


11.64 


Asks Divergent Question 


3.59 


3.26 


Asks Evaluative Question 


1.93 


2.50 


Acknowledges Correct Response 


27.84 


10.74 


Praises Child 


8.51 


7.18 


Criticizes Child 


.07 


.31 


Indicates Child's Error 


11.00 


5.27 


Tells Correct Answer 


3.12 


2.84 


Gives Hint, Rephrases 


3.72 


2.29 


Explains Error 


1.36 


1.45 


Monitors Study Activity 


8.0^ 


7.40 


Warns Memory 


.83 


1.36 


Strategy Suppressed 


.10 


.35 


Rationale for Strategy Use 


• 43 


.74 


Strategy Suggested 


2.28 


2.65 
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Tablt S. 

£l£tiUJl fi£llyfid tlSit ObflggYfltlonal in Classfooms $il £2 



EicMc ju Inttrictlvt Teaching 

Teacher asks a Benory queatlQii f in which child Is to recall, remember, 
or recognize soiiething that has been presented or learned previously. 
(Factor loading • •14) 

Teacher asks a ponv^^gant flueatio nf requesting child to product a 
correct answer on ths bftsis of cognitivt processing of information 
given. (Factor loading •?€) 

Teacher asks a Ji v traent g uestlon f requesting child to engage in 
cognitive processing of inforaation given so as to come up with one or 
aore of a number of possibla ideas, associations, or implications of 
which no single ona could bs pradetermined to be uniquely correct. 
(Factor loading • .48) 

Teacher asks an evaluativa qcestion * requesting child to make a judgment 
concerning desirability, worth, acceptibility, or correctness, rather 
than to product a factual answer* (Factor loading «• .34) 

Teacher acknowledges a correct Response that the child has made in the 
lesson. (Factor loading « .83) 

Teacher piAJjlCA the child's efforts to carry out lesson-rtlated 
activities. (Factor loading • «65) 



£i£iJ2I 2jl Cognitive Procenges and .StratCfliCB 

Teacher Bugqcptg jJifi jjiifi lif A p):ratfg y in carrying out a memory or 
learning task. (Factor loading • .80) 

Teacher aivf a ji rationale for the itSfi fiJL A ptrabegy f indicating that it 
will serve a memory/learning function for the child. (Factor 
loading •> .65) 

Teacher attempts to aii ppr^iii ihft chlld'B Uilfi Ol A filiatfigyf by telling 
the child not to use it* (Factor loading « .42) 

Teachec gives Information jjifiut cognitive procesBes that the child can 
use in dealing effectively with a learning task. (Factor loading « .75) 

Teacher X£aU£AU ^ht child'o in quiry about information that has been 
presented. The teacher invites the children to seek clarification of 
information on goals, procedures, or task content. (Factor 
loading ■ .58) 



£A£lU 1m. Teacher RcRPOnaca tSi fiXJiUlA 

Teacher Indicates ihot Aha £liild hAA wade an Aixfil in written or spoken ' 
response. (Factor loading • .92) 

Teacher ifillA the fihild A fiflXXACt answer y subsequent to the occurrence 
of an error* (Factor loading .73) 

Teacher gives child A Mot fill Rephrases £ sUiAALlfiAi subsequent to error* 
(Factor loading • .77) 

Teacher pxp^aina phi^^'q StlXSiLt tailing child why an answer was 
incorrect. (Factor loading • .30) 



CA£i52X li. Communicating Ta8k-R<>latgd InfggMtlon 

Teacher xaIAXA tA flX XASLIauI A XilAylflAA lAAIIim • of introducing a 
new topic. (Factor loading • •67) 

Teacher presents Ihfi flAAlA and obiecti veg of the lesson. (Factor 
loading • .63) 

Teacher liXAAAILta specific information ! factual or episodic siaterial 
relevant to the lesson. (Factor loading • •66) 

Teacher presents inf orm^^i pn AllAU^ princip leni abstraction*; lawSf 
theories^ or generalized concepts related to the content of the lesson. 
(Factor loading .31) 

Teacher infttnicta ihfi fihlld Jtfl r^?"g"^ber something, without giving any 
suggestions about cognitive processes or methods of study. (Factor 
loading « .55) 

(Negative loading) Teacher ronitors child*g Atud^f without engaging in 
any interaction with the chilO. Teacher is attentive to child's 
individual study efforts, but is .lot actively directing or assisting in 
the work. (Factor loading " -^63) 
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teachers were likely to ask children to tell them about their 
questions or problems with learning tasks. The tendency to 
engage in these cognitive processing suggestions is relatively 
independent of several other' groups of activities that 
teachers demonstrated in the classroom. Factor 1, which we 
have called Jlnteractivfi. Teaching, involved the- use of 
questions and positive feedback during lessons. Questions 
range from requests for memorized information and factual 
material to requests for novel but appropriate answers and for 
the child's personal evaluation of some aspect of the lesson. 
Feedback associated with interactive teaching is generally 
positive in providing information about the child's 
performance or in the affect shown toward the child. Another 
cluster of items (Factor 3: Teacher Res pond s tP iLtJiaX.) 
concerned the teachers' reactions to the child's error, 
involving feedback about the error as well as several 
activities subsequent to error, which included telling the 
child the correct answer, giving a hint or encouraging the 
child to try again, or analyzing the child's error in order to 
show him or her the nature of the mistake made, A final 
cluster (Factor 4: Communicating Task-Related Information ) 
involves communication of information from the teacher to the 
child in a rather traditional teaching mode, whereby the 
teacher sets the lesson in a context of previous work and 
states goals or objectives, provides both specific information 
and principles of the lesson, and finally, warns the child of 
the need to remember this information (without suggesting how 
this is to be done). The tendency to monitor children's 
individual work is negatively loaded on this factor, which 
generally seems to reflect the teacher's high level of 
activity in providing information to the child during lessons. 

In summary, classroom observations indicated that 
teachers do instruct children in the use of strategies and 
give feedback about how strategies can affect performance, but 
such activities do not occur with high frequency. The tendency 
to focus on cognitive processes in a number of different ways, 
by giving information about how to process information, 
suggesting or suppressing strategies, indicating why 
strategies should be used, and asking children to voice their 
difficulties with a task are activities that cluster together. 
Some teachers will use most or all of these, while other 
teachers do not ep.gage in them. 

Relationships Ql^^ L&z&l And subject ^L^ti^fix iLfi 
Teacher Behaviors . Analyses were carried out to determine if 
there were grade differences in the use of the observational 
categories by teachers, and to assess the influence of the 
subject matter of instruction on teacher behaviors, ' The 
subject matter designations were determined by examining the 
topic of instruction for each of the five observations; made 
for each teacher. For 28 teachers (5 at grades K~lr 10 at 
grades 2-3, and 13 at grades 4-6), all five observations were 
made during the teaching of language arts. In addition, a 
^ fourth grade teacher who taught social studies was grouped 
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with the language arts teachers, since her interactions with 
children were concerned primrily with reading and retaining 
information, yielding a total of 29 teachers classified as 
teaching language arts. For 40 teachers, instruction included 
either mathematics only (2 teachers at K-1, and 2 at grades 
4-6) or mixed activities in both mathematics and language arts 
(10 teachers at grades K-1, 14 teachers at grades 2-3^ and 12 
teachers at grades 4-6) • The teachers who were observed while 
teaching only mathematics or mathematics plus language arts 
were classified as having ''mixed" classroom activities, and 
were grouped for comparison in analyses below. 

An initial analysis was ^ade to investigate grade level 
or subject matter differences in the use of the entire set of 
categories. This analysis showed that there were no overall 
differences in the number of behaviors scored as a function of 
either grade level or subject matter. In considering how 
teachers varied over grade level or by subject matter, then, 
findings can not be attributed to simply a greater amount of 
activity shown in general for a particular grade level or 
subject. The various behavioral categories were used with 
widely varying frequency by the teachers and usage varied as a 
function of grade level. These conclusions are based on the 
findings of an analysis of variance involving grade (3 levels) 
and subject matter (language arts, mixed) as between-subjects 
variables and behavioral category (23 levels) as a within- 
subjects variable. The analysis yielded significant effects 
of category, £(22, 1386) « 236.10, ft « .000, reflecting the 
differences shown above in Table 4, and a significant 
interaction of grade level with category, £ (44, 1386) = 2,42, 
ft s .000, indicating that the use of categories is distributed 
differently across grade levels. 

To explore further this grade difference in category use, 
analyses were made of measures representing the four factors 
that had been identified earlier in analysis of the 
observational data. Factor scores were obtained for each 
individual by summing the specific categories involved in each 
factor described in Table 5, and dividing that sum by the 
number of categories involved in the factor (in order to allow 
comparisons across factors involving different numbers of 
categories) • We can conclude from this analysis that the 
several factors are used with varying frequency and that 
factor use varies with grade level. The analysis involved 
grade and subject matter as between-subjects variables and 
factor as a within-subjects variable. Significant effects 
were factor, £(3, 189) « 185.24, ft « .000, and grade level by 
factor, £(6, 189) « 2.43, ft « .027. Mean scores for each 
factor are shown in Table 6, where it can be seen that on 
Factor 1, Interactive Teaching, and on Factor 3, Teacher 
Responds to Error, there are tendencies for a decrease over 
grade level, while Factor 4, Communicating Task-Related 
Information, tends to increase over grade level. Factor 2, 
Cognitive Processes and Strategies, peaks at the 2nd-3rd grade 
level. 
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Table 6 

Hfian SSQUSa. £s>L categories Involved in fiach E^tOX. tzy Teachers 
^ XhCfifi Qia^ L&££lS. 
CafrcgQg y 

Krl 2=1 4--5-S 
(n - 17) • (n * 24) (n «28) 

E^stOL 1^ Interactive Teaching 

Acknowledges correct response 32,9 27,9 24,8 

Asks convergent question 35,4 33,1 29,8 

Praises child 14,4 8,0 5,3 

Asks memory question 7.8 6.9 7,0 

Asks divergent question 2.5 3,8 4,0 

Asks evaluative question 1,2 2.6 l.B 

OVERALL SCORE: FACTOR 1 15.70 12^12 

Easii^QJL Zju Cognitive £rg 

Rationale for strategy «4 ,6 ,4 
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Strategy suggested 2,1 3.1 1.6 

Describes processes 8,3 10*2 9,7 

Requests child's question ,6 ,8 1,1 

Strategy suppressed .2 ,1 •! 

OVERALL SCORE: .FACTOR 2 Zm33. 2.56 

££Lsj;2X liL Teacher Responses tSL fiiraia 

Indicates child's error 10,9 ll.S 10,7 

Gives hint, rephrases 4 #6 3.4 3 #5 

Tells correct answer ' 2,7 4,0 2.6 

Explains error 1,5 1,5 1,2 

OVERALL SCORE: FACTOR 3 4.93 ?.Q7 4.49 
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Table 6, continued 



Factor 4. Conimur>icating TTagk- 


-Related 


Information 




Reviews previous work 


2.5 


2.9 


3.1 


Gives specific information 


22.0 


25.7 


29.9 


States goalsy objectives 


1.8 


1.4 


1.7 


Warns memory 


.5 


.8 


1.1 


States principles 


.4 


.6 


.3 


Monitors study activity 


9.5 


6.9 


8.1 



OVERALL SCORE: FACTOR 4 6.09 6.37 7.18 
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To further explore grade differences in category use, 
each factor was considered in a separate analysis. Each of 
these analyses involved grade level and subject matter as 
between-subjects variables and category as a wi thin-subjects 
variable* When significant interactions involving category 
occurred, these were explicated by applying Anovas iavolving 
grade level and subject matter to each of the individual 
categories involved in the factor under consideration. 

For categories involved in Factor I nteracti ve 
Teaching , the analysis indicated differences in the frequency 
with which categories were used,£(5, 315) « 302.90, a « .000, 
which appears to reflect the high frequency with which 
teachers used convergent questions and acknowledged correct 
responses of children. There is also a significant 
interaction of grade level with category, £(10, 315) » 2.34, s> 
» .011, which reflects a significant decrease over grade level 
in the use of "praise," £(2, 63) » 8.07, r » .001, with lesser 
grade differences for the other measures. 

Teachers' use of the categories involved in Factor 2l&. 
CQanitiye Processes and Strategies ^ varied according to the 
subject matter taught, £(1, 63) » 5.60, b « .021, with higher 
use of suggestions for cognitive processes and strategies 
occurring when the subject matter included mathematics (H * 
3.07) than when it involved only language arts (£1 » 2.03). 
Category use varied significantly, £(4, 252) * 126.03, ft » 
.000, as indicated in Table 6, with descriptions of processes 
made more often than any of the other activities included in 
this factor. There was also an interaction of subject matter 
by category, £(4, 252) » 5.98, a « .000, which reflects the 
difference between language arts and mixed activity classrooms 
in the teacher's tendency to make suggestions regarding 
appropriate cognitive processes. Mean scores for suggestions 
regarding processes were 7.31 for language arts and 11.10 for 
mixed subject matter observations, £(1, 63) » 7.13, a " 
It appears that instruction which includes mathematics is more 
likely to involve teacher suggestions about how to think 
through or manipulate information than is instruction in 
language arts. None of the other categories showed 
differences as a function of subject matter. 

Factor 3. Teacher Responses Jta Errors , showed differences 
among categories, £(3, 289) « 163.78, c » .000, as shown in 
Table 69 This appears to reflect high use of indications by 
the teacher that the child has made an error, rather than to 
differences in subsequent activities that a teacher might show 
following such an indication. 

Factor 4. Communicating Task-Related Information ^ showed 
a significant category difference, £(5, 315) » 197.71, c * 
.000, reflecting frequent use of the category, "Gives specific 
information." A significant grade level by category 
interaction, £(10, 315) « 2.88, c » .002, is due to an 
^ increase with grade level in the use of the specific 
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information category^ £(2/ 63) « 3*54, ^ « .035* None of the 
other categories in Factor 4 showed a change over grade level* 

Finally^ the category, "procedures," which does not load 
on any factor, also showed a grade level difference in a 
simple analysis of variance, £(2, 63) » 4.21, ft » #01-9, with 
higher scores obtained at lower grades (mean for grades X-1 » 
32.5; for grades 2-3, il « 26.3; and for grades 4-6y 11 » 24.5). 

To summarize, only a few grade differences appeared in 
the ways that teachers used the categories. With increasing 
grade, teachers were less likely to praise children, more 
likely to spend time conveying specific information, and less 
likely to spend time presenting procedures by which tasks are 
to be done. Categories involved in a factor concerned with 
teachers' suggestions for cognitive processes and strategies 
did not vary significantly over grade level, although the mean 
scores shown in Table 6 indicate higher use of strategy 
suggestions and information concerning cognitive processes at 
the intermediate grades (Grades 2 and 3) than at either 
earlier or later grades. Subject matter area had its 
influence primarily on the measures included in the cognitive 
processes factor, with instruction that included mathematics 
involving more suggestions regarding cognitive processes than 
did instruction in the language arts area. Processes, the 
most-used category in this fa::?tor, was particularly sensitive 
to such subject-matter differences, reflecting teachers' 
frequent use of suggestions about how to carry out problems 
and complete work as they presented lessons in mathematics. 

& HiccQ-analysis q£ Strategy suggestions^ Analyses above 
have described the use of strategy suggestions by teachers in 
a g lobal fashion, summing data across five separate 
observations. Another question that can be addressed with 
these data concerns the nature of the classroom situation that 
exists at the moment the teacher makes a strategy suggestion. 
For example, it is possible that a teacher might mention a 
strategy while introducing a classroom task and presenting 
procedures for its completion, or on the other hand, might 
react to observed difficulties children are having with a task 
by suggesting a strategy. Although our observational scheme 
focused on teachers' behaviors, it was possible to use it to 
derive a limited picture of the classroom at the time a 
strategy suggestion was made by examining the other teacher 
behaviors that were likely to occur in proximity to a strategy 
suggestion. Thus, for instance, frequent co-occurrence with 
strategy suggestions of behaviors in Factor 3, Teacher 
Responds to Errors, would suggest that children needed help in 
mastering an ongoing task, while high use of Factor 4 
behaviors in conjunction with strategy suggestions might 
suggest that the teacher is actively introducing a lesson to 
the class at the time a strategy is mentioned. 

In attempting to identify the correlates of teachers' 
Q Strategy suggestions, we examined data for only the first 
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occurrence of a strategy suggestion made during any 30-mlnute 
observation period. Thus, a teachers* data could be coded for 
emywhere from 0 to 5 strategy suggestions^ We considered only 
the first occurrence of a strategy suggestion In an 
observation period In order to avoid carry-over effects from 
one .strategy suggestion to another. A teacher might repeat a 
strategy suggestion subsequently not on the basis of what was 
transpiring In the classroom, but as an extension of the 
- suggestion already made. The 20-s observation interval within 
which the strategy suggestion was made was exeunlned together 
with the 20-s observation interval immediately preceding it, 
so that Inferences could be made ed)out events in the classroom 
immediately prior to and during the time that the teacher gave 
a strategy suggestion* This procedure meant that we 
considered activities that occurred during a time span of 40 
seconds (two 20--S intervals, divided by a 10-s recording 
Interval), which seemed to be a reasonable amount of time in 
which to identify the immediate classroom situation* This was 
an arbitrary decision; certainly, an argument can be made for 
examining a longer time interval* 

In order to evaluate the nature of activities co- 
occurring with strategy suggestions, it was necessary to have 
some baseline that represented the nature of activities that 
would be expected to occur in the classroom during the 30- 
mlnute observation pejiod* Comparison points of two kinds 
were identified: first, a completely random selection of 
another 20-s Interval was made from the same 30-minute 
observation period, and second, a random selection was made of 
a 20-s Interval in which the category, "Gives specific 
information" had been coded* For these two comparison time 
periods, as for the strategy time period, data were combined 
across the 20-s interval and the interval that immediately 
preceded it* Thus, teachers* activities over two 20-s 
observation Intervals were summed in each of three types of 
time period: a strategy suggestion Interval, a randomly chosen 
comparison Interval, and a specific Information comparison 
interval* The selection of the specific information category 
as the basis for selecting a comparison interval was made in 
order that we might be sure of having a comparison point in 
which the teacher was actively Involved with students, 
a..though in a very different way than in the strategy 
suggestion inti^rval* "Gives specific information" was chosen 
as the comparison activity because it occurs frequently, thus 
offering the possibility of finding a codable comparison 
interval in each observation, and because it is unrelated both 
statistically and conceptually to the category Involving 
strategy suggestions* 

The sample consisted of 61 teachers (16 at Grades K-1, 24 
at Grades 2-3, and 21 at Grades 4-6)* Eight teachers who gave 
no strategy suggestions within time-sampling intervals were 
excluded from consideration* Teachers were further grouped 
within each grade level according to whether they were high 
(four or more total strategies suggested; n « 31) or low (n « 
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30) in total strategy suggestions observed* 

Analyses involving grade level and high-low strategy 
teacher as between subjects variables and interval (strategy^ 
random comparison^ specific information comparison) as a 
within subjects variable were carried out on factor scores and 
also on data for each observational category* An analysis of 
data from the four factors was made (excluding from sums the 
observational categories of "strategy suggested," "gives 
specific information/" and also excluding those instances of 
the category, "describes processes" that were scored in 
conjunction with the scoring of a strategy suggestion)* This 
analysis showed only that, more activities of all kinds 
occurred during observation intervals in which the teacher 
suggested strategies (M ■ .15) than in random comparison 
intervals (fil « .11) r while intervals in which specific 
information was given showed an intermediate degree of teacher 
activity (H « .13) , £(2, 110) « 4.12, ft « .019. Thus, when 
they gave initial strategy suggestions during an observation 
period, teachers also tended to be carrying out other coded 
activities from several of the factors constituting the 
observational scale. Next, separate analyses were made of 
behaviors involved in each of the factors. These analyses 
showed that there were no differences between the three kinds 
of interval for the use of behaviors in Factor 1 (Interactive 
Teaching) r Factor 3 (Teacher Responds to Errors), or Factor 4 
(Communicating Task-related Information). On the basis of 
these analyses, then, we were unable to show relationships 
between teachers' description of strategies as part of task- 
related information given in introducing or carrying out a 
classroom task, or between teachers' acknowledgement of 
children's errors in a task and strategy suggestions. 

Analyses of measures constituting Factor 2 showed 
differences between intervals for several measures. First, 
there were more suggestion.^ about suppression of a strategy 
during strategy suggestion intervals (a « #04) than there were 
in randomly chosen comparison intervals (H « .07) or in 
specific information comparison intervals (M » .03) r £(2, 110) 
■ 3.74, ft « .027. Second, the category, "Rationale, feedback 
for strategy use," occurred in the strategy suggestion 
intervals, as might be expected, but not in either of the two 
kinds of comparison interval. More interesting was an 
interaction of Grade Level x Interval for this measure, which 
reflected an increasing tendency across grade for the teacher 
to accompany an initial strategy suggestion with a rationale 
for the use of that strategy, £(4, 110) « 3.60, ft « -.008. 
Rationales were given less often at Grades K-1 (11 » .11) than 
at Grades 2-3 (fi « .22), and occurred most often at Grades 4 
through 6 (H « •Sa). With increasing grade level, then, 
teachers were more likely to give children a rationale for the 
use of strategies in their work, a finding that suggests 
particular sensitivity of teachers to the cognitive abilities 
of the students they teach. 
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In generalr this analysis of teacher behaviors co- 
occurring with initial strategy suggestions seen during an 
observation period showed primarily that several behaviors 
closely related to strategy suggestions are likely to occur in 
conjunction with such suggestions: teachers are likely to 
attempt to suppress certain strategies while they are 
encouraging others, and, especially at higher grades, teachers 
are likely to accompemy strategy suggestions with a rationale 
-for strategy use# Apart from these findings, the outcomes for 
this analysis were somewhat disappointing in failing to 
identify other teacher behaviors that occur in conjunction 
with strategy suggestions* An observational scheme that 
includes detailed observations of students' as well as 
teachers' activities might be more useful than the present 
scheme in identifying conditions that prompt the use of 
strategy suggestions by teachers. 

Categorizing Strategy Suggestions l2y Teachers. As 
part of the observational procedure, in-class observers 
identified instances in which teachers suggested or attempted 
to suppress cognitive strategy use by children. Observers 
were trained to identify as a strategy any voluntary, goal- 
directed activity that teachers described during an 
observational interval. For each of these occurrences, the 
observer wrote a brief narrative, noting the time interval and 
the general situational context in which the teacher's 
suggestion was made. The following description of how these 
observations were summarized into a category scheme is taken 
from Hart (1984), in work conducted for her Honor's thesis. 

A categorization scheme was established initially by 
means of a review of the memory strategy literature and by 
examination of the nature of the suggestions made by teachers. 
Operational definitions for each of the categories were 
constructed on a tentative basis, after which four raters 
attempted to group the 326 strategies into the categories of 
this original scheme. Classification of an item was assumed 
to be accomplished successfully when three of the four raters 
agreed to a particular categorization. Following this 
preliminary work, the category definitions were revised to fit 
more closely the content of the strategies observed. 
When the raters agreed that a given description contained 
instructions that fit into more than one category, the 
description was divided into two or more parts, as necessary, 
so that separate instructions within the description could be 
categorized. Items were then classified a second time by the 
8ame;four raters, with the criterion for adeq.uate 
classification again set as agreement by three of the four. 
Nineteen of the 326 items were eliminated from consideration 
when raters agreed that they represented simple procedural, 
non-strategic instructions. Of the 307 items remaining, 
raters agreed unanimously or in 3 of 4 cases on 265, leaving a 
set of 42 items for which agreement was not obtained. These 
items were subsequently assigned to categories through group 
discussions in which the raters achieved a consensus 
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concerning appropriate classification. Two independent 
raters^ who were not involved in the development of the 
category scheme^ were given the final definitions and 
descriptions of the categories (below), and used them to 
classify the 307 items. The first rater agreed with the 
classification made by the original group in 82% of the cases, 
while the second rater agreed for 78% of the descriptions. 
These two raters agreed with each other in categorizing the 
- items 74% of the time. Thus, the categorization scheme is one 
that can be applied reliably to event descriptions of category 
suggestions . 

The Categorization Scheme , Of the total set of 307 items 
categorized as strategies, 292 were instances of strategy 
suggestions made by teachers and 15 were instances in which 
the teacher attempted to suppress the use of a strategy by a 
child. Twelve categories were used to classify the strategies 
described. These are defined as follows: 

1. Learning 

Rote learning strategies are instructed for simple 
repetitive learning. Children are told to rehearse 
stimuli verbally, or to write, look at, go over, study, 
or repeat them in some other way. The children may be 
instructed to rehearse items just once, a finite number 
of times, or an unlimited number of times^ Rote 
learning strategies do nat include any explicit 
activities that would add meaning to the stimulus, or 
cause it to be processed to a deeper level or in terms 
of more extensive associative relationships. 

Teachers typically instructed children to "practice," "go 
over" material, or "study," "look at," "read," write," or 
■say" spelling words or multiplication tables n-times. 
Strategies of this type were suggested a total of 30 times by 
teachers in all grades except kindergarten/ most frequently (8 
times each) in grades 3 and 4. 

2. ) Elaboration 

The elaboration strategy is instructed for use with 
stimulus materials that generally do not have much 
intrinsic meaning to children, such as the definition or 
• pronunciation of words, etc. Children are instructed to 

use elements of the stimulus material and assign meaning 
by, for instance, making up a phrase or sentence, making 
an analogy, or drawing a, relationship based on specific 
characteristics found in .the stimulus material. 

Teachers instructing this strategy suggested, for 
example, to kindergarten children that they could outline the 
shape of a word, then associate the shape with the meaning of 
ERIC word and thus be better able to remember it. Other 
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typical examples from this category were suggestions by 
teachers to remember numbers, words, or signs on the basis of 
some characteristic intrinsic to it. For instance, to 
remember what the letter "b" looks like, children can remember 
that it looks like a bat and a ball, and the bat always comes 
before the ball; one teacher suggested that the homonyms 
"meat" and "meet" could be differentiated by remembering that 
"meat" had the word "eat" in it and one eats meat. This kind 
of strategy was suggested a total of 25 times by teachers, 
most frequently in grades 2 and 3 (6 times each). 



Attention strategies are suggested by teachers to direct 
or ma intain children's attention to a task. Fo r 
example, teachers may instruct children to "follow 
along" or "listen carefully" during lessons. 

Teachers suggesting this strategy would typically 
instruct children to "follow along* or "listen carefully," or 
to "think" before they attempted to do a task. Teachers often 
specified what words children should look for in a task, or in 
which order certain steps had to be executed. Attentional 
strategies were suggested 35 times by teachers in grades K 
through 5, most frequently (16 times) in grade 2. 

4. ) Specific Attentional Aidg 

This strategy is similar to the attention strategy, but 
children are instructed to use obiects, language, or a 
part of their body in a specitic way to maintain 
orientation to a task. Although these aids are employed 
in a specific way for the attentional task, they may 
have other uses. 

The specific attentional aids teachers suggested included 
such things as paper markers to follow along when reading, 
using fingers to point or follow along, or putting the hand at 
the throat to feel the formation of sounds. Teachers 
suggested such aids 23 times. However, there were also three 
instances at second and third grade levels in which teachers 
suppressed finger pointing as an attentional aid or 
prohibited children from "moving their lips" or "mumbling 
when reading. 

5. ) ffransfgrnatipn 
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Transformation is a strategy suggested by teachers for 
transforming unfamiliar, or dif f icul t problems into 
familiar or simpler ones that can then be solved more 
easily. Transformations are possible because of 
logical, rule-governed relationships between stimulus 
elements. Teachers identify these relationships and 
Q tell children either that a problem can be rewritten, or 

that it can be reformulated if the method of solution is 
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related or derived from rules and procedures learned 
previously. Due to the emphasis on logical, rule- 
governed relationships, this strategy is usually 
suggested in ntathematics. 

Teachers suggesting this strategy usually instructed 
children to rewrite subtraction problems as addition problems, 
or rewrite problems written horizontally in a vertical form. 
Teachers also suggested that children could check results from 
division problems by multiplying, or that they should factor 
and cancel before trying to solve problems involving 
fractions. Teachers in grades 1 through 5 suggested this type 
of strategy 20 times, most frequently in second, third, and 
fourth grades (5 times each). One third grade teacher 
suppressed this strategy by instructing children not to use 
subsets in solving a problem. 

6. Deduction 

In deduction, children are instructed to use their 
general knowledge, in combination with any clue from the 
material that seems helpful, to deduce and construct the 
correct answer. Teachers might direct children to use 
contextual information (e.g. pictures accoiupanying a 
text, or parts of the text), or to analyze the item into 
smaller units (e.g. looking for root words, analyzing 
words phonetically). 

Teachers who suggested this strategy told their students 
to use the story content or pictures to figure out answers to 
questions about a story, or to use the meaning of a sentence 
to figure out what a new vocabulary word in it meant. 
Teachers also told children to "sound out" vocabulary words, 
or to figure out what a story was about by reading the title, 
and skimming over words. This type of strategy was suggested 
33 times by teachers of all observed grade levels, most 
frequently in second (8 times) and third (7 times) grades. 

7. ) Exclusion 

This is a strategy to help children answer test or 
workbook questions even if they don't know the correct 
answer initially. Children are told to eliminate 
incorrect options systematically, either by (1) doing 
■ the problems they know first, then trying to match 
questions and answers that are left over; or by (2) 
trying out all possibilities and selecting the one that 
seems correct. 

Typical examples of this strategy were to try out all 
sounds in a word to decide if a vowel was long or short. Or, 
to systematically eliminate possibilities for punctuation in a 
sentence (i.e., question mark, period, or exclamation mark) by 
asking questions about the sentence (i.e., is it an asking 
sentence, is it a telling sentence, does the sentence convey 
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excitement) • This type of strategy was suggested only 9 
times, most often in first and fourth grades (3 times each). 

8*) Imagery 

This strategy usually consists of non-specific 
instructions to remember items by taking a mental 
picture of them, or to maintain or manipulate them in 
the mind* It also refers to visualizing procedures or 
characters* 

Teachers suggesting this strategy typically told children 
to "picture" a puppet that they were going to make in th<jir 
minds, or to keep a picture of geometric figures in their 
minds so they could see them when they were doing geometry* 
Teachers suggested this type of strategy 11 times, most 
frequently (5 times) in second grade* 

9.) Specific hi^ fSLL Prcblem-Sclving Hemcrizing 

This strategy involves the use of specific aids in 
problem solving or memorizing* Even though these aids 
may have other uses, the teacher instructs one specific 
application of them* Teachers may give explicit 
instructions on how to use the aids in the task at hand* 
ThuS/ children are instructed to use objects, food 
items, body parts, or assigned textbook materials in 
learning and memory tasks* 

Among the specific aids suggested for memorizing and 
problem solving were fingers, sticks, blocks, or plastic chips 
for counting, drawing circles or lines in multiplication, 
using pictures, place value charts, or number ladders* These 
aids were suggested 45 times in grades K through 5, most 
frequently in first grade (13 times)* However, finger 
counting was also suppressed 10 times in grades 1 through 5, 
most frequently (5 times) in first grade* 

10*) General Mda 

In contrast to specific aids, teachers recommend the 
same general aid for a variety of different problems* 
These aids are designed and used to serve a gx^neral 
reference purpose* Children often have prior training 
in their use and — - once familiar with them — are 
expected to utilize them without further explanation* 
Examples include the use of dictionaries or other 
reference works. 

General aids suggested to students for problem solving 
were such reference works as dictionaries and glossaries, as 
well a? general instructions to look in the library for more 
information on a certain topic, or to listen to people or 
watch T*V* to improve their vocabulary. This type of strategy 
was suggested 20 times by teachers from all grades except 
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kindergarten, most frequently in third and sixth grades (5 
tiroes each). One teacher in sixth grade suppressed the use of 
the dictionary for looking up the meaning of a word. 

11. ) Self -Checking 

Teachers instru.'iting thi/3 strategy suggest to children 
to check their work for errors before turning it in. It 
includes procedures children can use on their own to 
make sure they are doing a task correctly. Teachers may 
also suggest that children test themselves or have 
someone else test them. Or, children might be 
encouraged to keep track of all steps involved in a 
task, so that they can later identify where they made a 
mistake. The instructions for this strategy are often 
not specific, but rather a general remark to "check the 
work." 

Suggestions from this category usually included 
instructions to "make sure" that a task was done correctly, to 
reread and check answers before turning them in, to "check 
work" for errors, or to write down all steps involved in 
solving a problem so that errors could be traced later. This 
type of strategy was suggested by teachers of all observed 
grade levels a total of 24 times. It was most frequently 
suggested in third grade (8 times) . 

12. ) MetamemorY 

Teachers instructing this strategy tell children that 
certain procedures will be more helpful for studying and 
remembering than others, and sometimes teachers may also 
explain why this is so. The strategy suggestion 
frequently includes hints about the limits of memory, 
asking children about the task factors that will 
influence ease of remembering, or helping them 
understand the reasons for their own performance. 
Teachers may ask children how they can focus memory 
efforts effectively, or what they can do to remember. 
Frequently, teachers also tell children that they can 
devise procedures that will aid their memory, and 
indicate the value of using a specific strategy. 

Metamemory instructions typically included information on 
Why a procedure would help, or asking children what they could 
3o to. remember. Some teachers told children that it was 
important to concentrate on the more difficult material when 
studying for a test. This type of strategy was suggested 17 
times by teachers from grades 1 through 6, most frequently in 
second grade (6 times) . 

AnaiX^-fia strategy Sug gestions . The total number of 
strategies from each category that were suggested at each 
O grade level are shown in Table 7 (frequencies combined across 

ERLC teachers). As indicated there, strategy suggestions are given 
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Table 7 

Huittbsx fif. Instances jji milsh fidfili Strategy Suggegtion Has 

Observed Among Teachers ^ fiash jai^dfi Itfi2£fil 

£1:^^ Level 



Category 

Rote 

Elaboration 

Attention 

Attentional Aid 

Transformation 

Deduction 

Exclusion 

Imagery 

Specific Aid 

General Aid 

Self-checking 

Hetamemory 



17 

4 
5 
9 
9 
3 
7 
4 
2 
19 
2 
3 
1 



2=1 4=i All fiiadfis 

24 28 69 

14 12 30 

12 8 25 
19 7 35 

13 1 23 

10 7 20 

15 11 33 
2 3 9 
9 0 11 

19 7 45 

7 11 20 

11 10 24 
9 7 17 



Total Number of 

Strategies 68 



.40 



84 



292 



ffean Number of 

: strategies 4.00 



5.83 



3.00 



4.23 
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most often in the middle grades (2nd and 3rd). In order to 
compare the use of the various categories across grade levels, 
neveral analyses were performed. Teachers were grouped for 
these analyses by grade level and also by whether they made 
many or few strategy suggestions during observations. 
Teachers suggesting four or more strategies during 
observations were classed as high strategy teachers (7 
teachers at grades K-1, 13 at grades 2-3, and 10 at grades 4- 
' 6) and teachers suggesting three or less strategies during 
observations were considered the low strategy group (10 
teachers at grades K-1, 11 at grades 2-3, and 18 at grades 4- 
6). An initial analysis of variance was carried out on the 
total scores for all 12 categories, including grade level (3) 
and high-low strategy teacher as between-subjects variables 
and strategy (12) as a within-sub jects variable. This 
analysis indicated that there were significant grade level 
differences in the tendency of teachers to suggest strategies, 
£(2, 63) « 4,28, ft » .018, As indicated in Table 7, more 
strategy suggestions were given at grades 2-3 than at the 
lower or higher grade levels, A main effect of high-low 
strategy teacher, £(1, 63) " 97,91, ft ■ .000, simply reflects 
the definition of this variable. Strategies differed in 
frequency of occurrence, £(11, 693) » 3.26, ft « .000, as 
indicated in Table 7, where it can be seen that teachers most 
often suggested the use of specific aids, followed by 
suggestions for attention and deduction strategies. Strategy 
categories tended to vary in frequency as a function of grade 
level, £(22, 693) » 1.48, ft » .075, and also varied as a 
function of whether the teacher is high or low in overall 
strategy suggestions, £(11, 693) « 2,00, ft « .026. 

In order to explicate the effects described above, 
analyses of variance were made of each of the strategy 
categories separately, using both grade level and high-low 
strategy teacher classification as variables. These analyses 
indicated that grade effects appeared only for the three 
categories involving the use of aids (attentional, specific, 
and general aids). Thus, an analysis of variance was carried 
out on just these three categories, involving grade level and 
high-low strategy teacher as between-subjects variables, and 
type of aid as a within-subjects variable. The analysis 
indicated a significant interaction of grade' level by aid 
type, £(4, 126) « 3.32, ft « .013, shown in Figure 2. As 
indicated there, suggestions for specific aids for problem- 
dolving were made often at the lowest grade level and continue 
in fr.equent use at grades 2-3, but decline greatly at the 
highest grade level. Suggestions for the use of attentional 
aids, similarly, are common at the two lower grade levels and 
decline greatly in use. at the highest grade level. 
Suggestions for general aids, on the other hand, show a fairly 
regular increase over grades, peaking at the highest grade 
level. Specific aids are suggested more often than other 
types of aid, £(2, 126) ■ 5.40, ft » .006, and this is 
O particularly true for high strategy teachers, £(2, 126) « 

ERJC 3.66, ft " .028. Teachers who often suggest strategies mention 
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Figure 2. Teachers ' " Suggestions Concerning the 
Use of External Aids 
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category that were euppressed by teachers, no statist^^^^^^^ 
teachers attempted to suppress strategy use) . 

asl of leaning «"s changed dranstically over 9"ae level, 
for more general aids at grade 4 and .beyond. 
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specific aids (H « 1.23) more often than attentional aids (n = 
.60) or general aids (tt ■ .47), Low strategy teachers show 
less difference in the frequency with which they suggest the 
three aid types. Other significant effects that are qualified 
by the interactions above indicate a grade level difference 
and a difference between high and low strategy teachers. 

A final set of analyses attempted to determine the effect 
upon category suggestions of the subject matter taught in the 
classroom during observations, it was demonstrated earlier 
that suggestions for cognitive processes were made more often 
in lessons that included mathematics than in those involving 
only language arts activities. Therefore, it is reasonable to 
presume that at least some types of strategy suggestion should 
vary in frequency with subject matter. In order to 
investigate this, data for each of the 12 strategy categories 
separately were subjected to an analysis of variance involving 
grade level, high-low strategy teacher, and subject matter as 
variables. 

Subject matter had a significant effect on the use of 
several categories. The trzmsformation strategy was used more 
in mixed subject matter (H « .48) ' than in language arts 
classes (il « .04), £(1, 57) ■ 9.93, £ « .003. This difference 
was stronger among high strategy teachers than among low 
strategy teachers, £(1, 57) « 6.61, £ « .013. Specific aids 
were also used more often in mixed subject matter classes (H = 

I. 03) than in language arts classes iH " .14), £(1, 57) «= 

II. 96, £ « .001. Conversely, two other categories were used 
more often in language arts classes. Deduction was more 
common in language arts (£1 » .79) than in mixed subject matter 
observations (H « .25) , £(1, 57) « 19.77, £ « .000, especially 
among high strategy teachers, £(1, 57) « 18.27, £ = .000, 
And, finally, exclusion was used more often in language arts 
(a « .21) than in mixed topic classrooms (ja ■= .08), £(1, 57) = 
6.73, p » .012, with differences shown primarily by high 
strategy teachers, £(1, 57) « 4.07, r « .048. Thus, for four 
of the twelve strategy categories, subject matter differences 
influenced usage in ways that reflect the demands of the 
subject matter. Effective mathematics instruction involves 
helping the child access the meaning of concepts either by 
concrete representation through the use of specific aids or in 
the use of transformation strategies that show the 
relationship between the concept being learned and some 
simple, already mastered concepf^ the child possesses. 
Language arts instruction, on the other hand, often requires 
the child to use the materials given (letter, word, sentence 
or picture context) in order to deduce the meaning of a word 
or larger unit of text, wh^en such meaning is not initially 
available to the child. Exclusion, a less frequent strategy 
suggestion, was sometimes mentioned as a technique for dealing 
with language arts workbook exercises or tests in which some 
variant of a multiple choice format was present. 

ERIC Because of the small number of strategies from each 
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Teachers' yi^ys of Children's Memory Skills: Questionnaire 

In order to learn about how teachers view the! r 
children's memory and study strategy skillSr we asked each 
teacher to complete a questionnaire developed on the basis of 
the memory development literature. The questionnaire asked 
teachers to report on their expectations for task performance 
by children of three achievement levels: high, average, and 
-low achievers. They were also asked to tell us what they 
would expect of the "ideal" child of the grade level that they 
taught On some items, they also told us what they thought the 
"best" answer would be, in terms of successful memory 
performance. The tasks were constructed to tap different 
aspects of memory task performance, metamemory, and self- 
regulatory skills. 



Method 

Subjects. Analyses were carried out for questionnaires 
obtained from 59 teachers, including 16 teachers of children 
in grades K and 1, 19 teachers of grades 2 and 3, and 24 
teachers of grades 4 through 6, These teachers had 
participated in the classroom observations and had also been 
interviewed prior to their being asked to complete the 
questionnaire. Three teachers did not completv^ the 
questionnaire parts of the study at all, one because she took 
a leave of absence from school. Data from seven additional 
teachers who bad worked on parts of the questionnaire were 
eliminated from analysis because important questionnaire items 
were not answered. There were no consistent patterns of 
ommision of items by these teachers; rather, failures to 
complete parts of the questionnaire appeared to reflect 
hurried or careless responding. 

Questionnaire. The questionnaire contained sections 
dealing with teachers* views of several aspects of memory 
development. The first section, entitled "How Children Carry 
Out Memory Tasks," (Table 8) was concerned with memory task 
performance. It describes three tasks often used in memory 
research, and asks teachers to indicate how they would expect 
the children in .their classes to deal with each of these 
tasks. Teachers Were asked to indicate how they would expect 
children in their high, average, and low achievement groups to 
perform, what they would expect of an ideal child of that 
grade level, and which answer would be the best in terms of 
succepsfiil completion of the task. The tasks tapped views 
concerning a relatively unsophistocated skill (rehearsal for 
serial recall), a more cpmplex skill (organizing to-be- 
recalled items according to semantic relationships) , and 
a.:other more complex developmental acquisition, the ability to 
self-test in order to regulate strategy use during study for 
recall. 

ERXC second part of the questionnaire assessed the 
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Table 8 

Items Assessing Teachers' Expectations 



Hw Oilldrn Ctrry Out Mewpry Tasks 



Ut hive Kfltttn descrlptlcms btlow of sont mmry tasks ihit 
childrtn niont pcrfoni and ways that they could study In order to 
ref«nben Altematlvt ways of studying art given under "A*. "B". 
•C% and -0". 

Fltast answer the questions by circling the letter of the a1- 
ttnMtlve that yoM think would t>e most characteristic of the group 
of cMldrtn specified. Hottct that wt would llkt you to consider 
first the five children In your class who art the eiost outslandino 
echlevcrs. - Next, please answer for five children who are about av- 
erage In achlivefaent In your classroow. Then, consider the five 
children In your classrwM who are lowest In achievement* and indi- 
cate how they night approach each laeeiory activity. 

Next, we would 11k<« you to think about what you would expect of 
an IDEAL child of the grade level you teach: That Is, a child who 
Is perfomlng appropriately for his/her developmental level and Kho« 
you would enjoy having as a lacmber of your class. Please answer the 
next question for this IDEAL child. 

The last question asks you to evaluate the alternative study ac- 
tivities. In terms of which would be the best one to use In preparing 
for recall. 
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)r Children's Memory Strategy Use 



The child Is shown a set of pictures of conaon objects, trranged In a row on cards 
like that sham below. The joal of the task Is for the cfclld to recite the list of 
pictures In order, from left to right, when the pictures are no longer In view. 
The child Is given two minutes to study the pictures, and his or her study behavior 
1$ observed. Recall Is checked at the end of the two-nlnute period. 



dog 



pencil \ I hat I leggs| | man j \ cup| ( broom | \ bee | 



A. The child looks at the pictures at the start of the study period but 
gets distracted by other thinfis In the room for most of the last minute. 

B. The child says the names of the pictures one at a time, repeating each 
label five times In a row. Rehearsal would sound like this: "Dog, dog, 
dog, dog, dog, pencil, pencil,..." 

C. The child says the names of the pictures consecutively, from left to 
rlqht, first while looking at the pictures and then with his eyts tu -led 
aviy. Rehearsal would sound like this: "Oog, pencil, hit, eggs, man, 
cup....** 

0. The child looks carefully at each of the pictures and Is not distracted 
frca the task during the two-«1nute period. 



Which of the stuHy activities above would you expect the five children In your 
class who are highest In ach1evc«nt to use? (Circle one) A B C D 

llhlch of the study activities above would you expect five children In your class 
who are average In achievement to use? A 6 C 0 

\hidt\ of the study activities above would you expect the five children In your 
class who are lov^st In achievement to use? A B C 0 

llhlch of the activities would you expect from the IDEAL child of the grade level 
you teach? A C C 0 

llhlch of the four activities would be the jjost useful In preparing for 
recall? A 8 C 0 
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teacher's views of children's «eta»e»ory abilities. An 
example of the items used here is shown in Table 9, entitled 
■What Children Know About Memory," The five items used were 
constructed to represent fairly simple acquisitions of 
metamemory knowledge that should already be present at the 
lower grade levels (savings in relearning, factors affecting 
loss of information from short term memory) and also more 
complex concepts that are typically acquired later in 
- development ( retroactive interference, gist versus verbatim 
recall; and primacy-recency effects). Items were taken from 
Kreutzer, et al. (1975) and from Moely, Leal, Taylor & Gaines 
(1981). Acain, teachers were asked to read alternative 
answers for each item and to indicate what they would expect 
of the children in their classrooms. As before, separate 
evaluations were obtained for high, average, and low 
achievers, for the ideal student of the grade level, and for 
the "best" answer that a child could give. 

The third part of the questionnaire, the Children's 
Memory Abilities Scale (CMAS) was concerned with several 
aspects of children's memory abilities. Items were developed 
on the basis of a review of the literature to tap various 
aspects of children's seaory knovledge that were not assessed 
in the second section, above (knowledge about studyinq: that 
one should study in different ways for different kinds of 
test, that length of study is often correlated with amount ^ 
learned, that it is easier to study in a quiet place than a 
noisy one; knowledge about materials to be learned: that 
amount of material to be learned is related to task 
difficulty, that familiarity of material affects ease of 
learning, and being able to distinguish easy from difficult 
items; and one item assessing knowledge about learners: that ^ 
age of child is often related to learning ability). Next, o 
memory strategy use was assessed by asking teachers to ^ 
describe their children's use of a variety of strategies that tu 
ranged from fairly rote activities (say the names of items oQ 
over and over, write items over and overf to strategies based 
on elaboration of the meanings of items to be learned (relate 
items by making up a sentence about them, group related items 
together, create visual images), to a higher order self- 
regulatory strategy (plan and organize work). Finally, ■emory 
Monitoring, the ability of children to keep track of how their 
studying is proceeding and to understand the operations of 
their own ongoing memory processes as the basis for self- 
regulation, was assessed in several items that asked teachers 
to judge their students' abilities. Items asked if children 
could evaluate how well they knew something (can the child 
determine whether or not more study is needed, can the child 
iudge whether a test answer is correct; can the child 
distinguish between things not known and things previously 
known but temporarily forgotten, can the child predict exam 
performance) and if they could make appropriate decisions 
about how to study effectively (can child apportion study time 
O according to item difficulty, can child judge relative 
ERIC effectiveness of two ways of studying, will chila study 
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Table 9 

Items Assessing Teachers' Expectations for 



Whit Cht1dr»« Kimt About Wawry 

M hiv« «r1tt«i torn dttcHptloni of sUuitlont In which 
• child \% m%M pmmxy actlvltltt. PUm rcid each descrip- 
tion tnd th«n thli* about how ytJM wduld txptct tht children In your 
clisinKMi to inswvr tht qntttlons about tach situation. Wt have pro* 
vided four dfffarvnt anSMtrs that children wight givt for tich Itcn, 
labeled "A*. "B". 't\ and "O". 

Pleas* answer the qwestlont by circling the answer that you would 
expect to h«ar fron the sroups of children indicated. Notice th«t we 
would you to comlder first the five children In your class who 
ire the wo%t outstandtng achievers. Hext, please answer for five child- 
ren who ar# alout averi9t In achievement in your classroom. Then, con- 
sider the five children In your classrooie \^ are lowest In achlevewent, 
and Indicate how they Might answer each question. 

Next, wt would like you U think about what you would expect of 
tn 10€AL child of the orade Itvel you teach: That Is, a child who Is 
pcrfonilng •pproprlataly for his/her devclopii«nta1 level and who* you 
would enjoy hiving at a Kuber of your class. Please answer the next 
question for this IWL child. 

The last question asks you to evaluate the alternative answers. 
In tenns of which would be the best answer for • child to give. 
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Children's Memory Knowledge 



'*Jln and Bill are In science class. The teacher wanted then to 
learn the nms of all the kinds of birds they Might find In their 
city. Jim hid leirned them list year and then forgot ihm. 8111 had 
never leirned then before. Do you think ont of these beys would find 
It easier to learn the NNies of all the birds?' IJhkh one? tfiy?** 



A. ""It would bm eisler for Jl«, because h« would rmtnbtr 

about the birds froei what he had learned before." 

B. It would be eisler for Bill. Ncause ht wouldn't get the 

nMwes confused with what ha had learned before." 

C. "It would be eisler for Jtn, but I don't know why." 

D. "I don't know.* 



l#ilch of the answers above would you expect fron the five children In 
your class who are highest In achlaveiwentT (Circle one) A 8 C D 

Which of the answers above would you expect fro* five children In your 
cliss who tre avertge In achlevneent? A I C D 

Hilch of the answers ibove would you expect froai the five children In 
your diss who are lowest In achlevenent? A I C D 

Vfilch of the answers would you expect froei the ID€AL child of the grade 
level you teicht A B C 0 

titlch of the four ilternatlves Is the BEST answer a child could give? 

A B C D 
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Table 8, continued 



'''?^*!f *J • ?•* ?' Ptctwrw of coMon objecti. arranged on cardi In a 

rhr^lii*!!j'?J'ilJ?"*.*''f2L?" ii told that h« orfh. ihould liarn 

tiM MMet of tN eordi, In tr^ to rttwat Vm fnm memory. Tlie cirdt 

can b« rKalltd In aijy tjpdtf titat tht c«i1U wanti to use. The child Is given 

Recoil It obtalMd at the.ond of tlw tlirei^lnuto study period. 

DEEJ fWl I apple I 

psO I cap I I ear I 

i "°woa \ I hand ) j Jacket | 



*• Hi!.'!!."? f* P'«?^» •* M» »t«rt of the sttKfy period but 
9tU distroctH by other things 1h the rtM« for laost of thi last alnuU. 

*• !Il?if''l'**L!*'* !ir?* ^ picture* over and over to h1«/her«elf. 
Mill* looking at Mch In turn. 

^' fS? *2 !!rr (griping. 

IJUtMi!- ISII^JJ?*' "r? categories of related things (food, 
clothing, and body parts) and studies than in these sets. 

ffi SllWnS «l.*So»e*pJ?|S3!'' ~* 



2hn*Il?.*w2iL!f*l*"!K y~ ^P^t the five children In your 

class MfM are Mahgit In achleveMent to use? (Circle one) A B C 0 E 

KrS'iSi^J SiHJl^ntlnsr "a'-'/T* o" V'"*"" 

^li Sh'o^Se'Sd'ii'iSj^vSs:? ts^Ser rv r r""- ^- 

SS'teJJhr ""b^'c* ♦'^ »^ child of the grade level 

nSu T S'^'d'"" Sit useful In preparing for 
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yl^h'^o^ Jh'!n i'lSX' Kc1lo'ns*"'H£Vh:'^r.J!!-.»"» *bov. but 

••■^en the tall l. r„„g. -nV.'Jkl^ SnS'tJ^JIIJ.IWltS'.^i; 

he/she win rllJ^ thHill. can s^ th« correctly irp^acUi;. 

K'1^2'!i::r;?s.- si s^-:;,? 3- -:fi- 

C. The Child uni look at s«.e of lte«. ^ t^„ the tell. 

MKV^r.xrri^^':^^^^^^ - - 1^ 

^ -'iSiSlt «^'^:S^t'JSir WT* '^'"^ '^'^ 

SI'teJ.'h!'* 7" ^ '"^^ Of the grade 

hlch^of the four«tivU1e,.o«ld be the rest useful In preparing for 
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Table 9, continued 



If vou winttd to phorm your friend and soKone told you the 
phone number, wuld It wkt any difference If you called right away 
after you heard the nunbcr or If yoo got a drink of wettr first? 



A» •! don't know*" 

B» •It wuldn't Make difference whether you celled right 
anay or got a drink first * 

C. Mt would bt better If you phoned f1r$t» but I don't know 
wiy» 

0. You should phont first, because othemlse, you tight 
forget the number while you went to get a drink." 



Which of the answirs above would yw; expect fro* the five children In 
your class \i\o are highest In echlevcmentT {Circle one) A B C 0 

Hhlch of the answers above would you expect from five children in your 
class who are average In echlevewent? A 0 C 0 

Wilch of the answers ibove would you expect frm the five children In 
your class who are lowest In achievement? A B C D 

l*»lch of the answers would you expect frop the IDEAL child of the gride 
level you tcachT A B C D 

IMch of the four alternatives Is the BEST answer a child could give? 

A B C D 
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"One day two friends went to a birthday party and they uet eight 
children that they didn't know before. I'll tell you the nms of the 
children they met: 0111, Fred» Jane» Sally, Anthony* Jim, Lois, and 
Cindy. After the party Ofwj friend went hona and the other went to 
practice a play that he was oolnn to be In. At the play practice he met 
seven other children he dldn^t krm before* end their names were Sallv, 
Anita, David, Hsrla» Oln, nan» and Fred. At dinner that night both child- 
ren's parents asked them the names of the children tliey met at the birth- 
day party that day. llhlch friend do you think renenbertd the most, the 
one ^-ho went home after the Party* cr the one')<tfv> went to practice In the 
play where he met some more children? Hhy?" 



A. "The one who went stralcht home tfould reneffl>er more, but 

I don't know why." 

B. "Ths one who went to the play would remantier iore» because 

some of the children at the play had the same mm% as 
those at the party, so It would remind hlw.* 

C. "I don't knoN." 

0. "The one who went straight home would rwnaittr more, because 
he Kouldn't fiet mixed up by hearing all the other names 
of the children at the party*** 



llhlch of the answers above would you expect from the five children In 
your class who are highest In achlevenent? (Circle one) A B C 0 

Hhlch of the answers above would you expect from five children In your 
class who are average In echlevef«nt7 A B C 0 

llhlch of the answers above would you expect from the five children In 
your class who are lowest In achlevewnt? A B C D 

Hhlch of the answers would you expect from the IDEAL child of the grtde 
level you teach? . A 6 C D 

>!h1ch of the four alternatives Is the BEST answer a child could give? 

A B C n 
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Table 9, contjLnued 



"The oVitr itoy I played a record for a QlrK I asked her to listen 
carefully to the record as niny tines as she wanted so she could tell me 
the story later* Before she be^in to listen to the record> she asked no 
one question, ^fm I supposed to remember the story word for word, Just 
like on the record, or can I tell you In »v own words?* Iftilch would be 
easier for her to do, to learn the story wr;-d for wordi or In her mtn 
words? llhy?" 



A. -1 don't know*- 

B. "It would bo eesltr for her to learn to say It In her own 

words, t)ecause she could Just explain the general Idea. 
If she hid to do It word for word* sht night forget 
.sone of the words and that would ruin the whole story." 

C. "It would be taster for her to learn to say It word for wont, 

beciuse she would listen to each of the words on the 
record very carefully." 

D. "It would be easier for her to learn to say It In her own 

words, but I don*t know why.** 



IMch of the answers above would you expect froie the five children in 
your class who are highest In achievement? (Circle one) A B C 0 

Hhlch of the answers above would you expect from five children In your 
class who are avcrifje In achteveoient? A B C D 

llhlch of the answers above would you expect from the five children in 
your class who are lowest in achievement? A 0 C 0 

lliich of the answers would you expect from the IDEAL child of the arada 
level you teach? A 6 C D 

Hhlch of the four alternatives Is the BEST answer a child could give? 

A 6 C D 



A person asking questions shows the child cards that have 
pictures of coonon objects on them, ^tkm suppose I wanted you to re- 
mei^r these pictures, so that you could si^^ theie back to ns In the 
same order tl:ot I use when I show then to you. llilch ones do you 
think would be easiest to reneniber: the ones I show you first, the 
ones at the enil of the set, or the ones in the Middle? !Siy?" 



A. "They would all be the sine. It wouldn't nake any differ- 

ence If they cane first or last or In the niddle." 

B. "The ones at the end would be easiest to rc«eti6er, because 

yoii Just finished seeing them and would still have 
them on your nind." 

C. "The ones at the beginning would be easiest, because you 

saw then first." 

0. "I don't know." 



Hhlch of the answers above would you expect fron the five children In 
your class who are highest In achievement? (Circle one) A B C 0 

tfilch of the answers above would you expect fron five children In your 
class who are average In achlevenMnt? A B C D 

Hhlch of the answers above would you expect froQ the five children In 
your class who are lowest In achievement? A D C D 

Which of the answers would you expect fron the IDEAL child of the Qrade 
level you teach? A B C D 

l«h1ch of the four alternatives Is the BEST answer a child ctwld give? 

A B C 0 
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differently when recall is expected than when no such test is 
to be given) . 
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The CMAS consisted of 21 items (7 tapping each of the 
domains described above), randomly arranged in two different 
orders for presentations. Teachers were asked to work through 
the items so as to describe children in their classrooms who 
were high achievers, average achievers, and low achievers, and 
also to describe the 'ideal' child for the grade level taught. 
A response sheet is shown in Table 10. 

Results 

Analyses were made to examine teachers' expectations for 
children's memory skills and knowledge. The first question 
concerned teachers' views of memory :3trategy use by children. 
Responses made on questions concerning strategy use in serial 
recall, fr«e recall, and recall readiness tasks ware examined, 
as were items concerned with memory strategies taken from the 
CHAS. For both the free recall and recall readiness tasks, 
teachers' expectations for strategic lehavior increased over 
grade level (Table 11). Major differences were also expected 
as a function of children's achievement level, with increasing 
use of appropriate strategies expected among students of 
higher achievement levels. For serial recall, viewed by 
teachers as the easiest of these three tasks, no grade 
differences were found. Teachers expected both high and 
average achievers to use appropriate strategies (rehearsal) in 
serial recall. In their evaluations of the seven strategies 
queried on the CHAS, teachers showed strong expectations for 
variation in performance as a function of the child's 
achievement level, as indicated in Table 12, and showed grade 
differences in expectations on several scales. For two 
relatively immature strategies (saying or writing items 
repoatedly) , teachers' expectations varied as a function of 
both grade level and achievement criterion: Teachers at 
grades K-1 expected high use of these immature strategies by 
their high achievers, teachers at grades 2-3 expected highest 
use by average achievers, and teachers at grades 4-6 expected 
high use by low and average achievers. Self-testing as a way 
to evaluate learning was expected to increase with achievement 
level among teachers at grades K-1 and 4-6; for teachers of 
grades 2-3, average as well as high achievers were expected to 
show high use of self-testing. Other items concerning 
strategy use did .not show grade level differences that might 
be expected on the basis of the memory development literature, 
although teachers were likely to describe achievement level 
differences within their classrooms. 

Teachers' views of their children's memory knowledge was 
assessed with items concerning metamemory and seven items from 
the CMAS (Table 13). On all items, teachers expected major 
differences as a function ot achievement level. Mi exception 
is an item on the CMr concerned with age differences in 
memory ability, for which teachers expected low achievers to 
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Table 10, 



The Children's Memory Abilities Scale 



In this MCtlon, UU to ftt an i4H of Mhat tht chlldrtn fn your cUss 
fcfiOM tfid can ^ about mmory. \k Kivt wrltUn vtry brltf 4iscHpt1ons of um kind 
•f skill or undtrtUndlng tAal a chlU *l9^t Mvt. Plam 90 through the stt of 
Ascriptions and oonsldar In turn aach of tht folloMing groups: 

First, think of tht fivt chlldrtn In your class i#io art the mt outsUndlng 
ochltytrt • Itilch of thm skills ar conctpts would you ctxptct thtsa chlldrtn to 
havtT ritist chtci In CoIim #1 all that you would axptct your fivt top achlavtrs 
to show* 

Stcoiid, comldtr fivt chlldrtn In your class «ho art akut avtrift In achttvt- 
Btnt. Which af thtst skills or conctpts you axptct your fivt avtrtjt 
achlavtrs to thoi^T Pitast chock all skills that art characUrlstIc of tht "avtra^t 
achltvtr" In ColuNt 9Z* 

Third, comldtr tht fivt chlldrtn In your class who art tht lowtst achlavtrs. 
Nhlch of thtst skills or conctpts would ytftj tJipect your lowtst achltvtrs to show? 
ritast chtck all of tht skills thty would show In Column #3, labtltd Mow achltvtr." 

Finally, In Col«n #4, labtltd MOCAL/ plHst chtck those skills and conctpts 
that you would axptct of an IDCAL child of tht 9rade Itvtl you toich; that Is, a 
child who Is ptrfoming approprlaUly for his/her dtvtlopmntil level and when you 
would tnjoy having as a wmbtr of your class. 

#1 #2 #3 14 

Top Avenge L<^ 
achiever echlever. achiever IDCAl 

Chlldrtn art abia to Judoe tht rtlatlra 

tffKtlvantss of two dlffertnt ways of 

studying tht same MUrlal. 

_____ Chlldrtn art abit to plan and organlza 

thtir stxjdy actlvltlts without asslsUnct. 

Chlldrtn tngage In self-UstIng to tt« If 

they have Itemed sowethino (e.g., giving 

thtitselves the Ust. practicing the sUps 
Involved to set If they an gtt tht» 
right, tU.). 

Children know that th^ «N)u1d study In 

dlfftrtnt ways for difftrtnt kinds of 

ttsts-dlstlngulshlng, for InsUnct, 
Ntwttn a Miltlplt-cholct and an assay 
test, or a trut-falst and a short answer 
tttt. 

Chlldrtn write Itaw ovtr and ovtr as a 

way of raaiwt ering them. 

Children can distinguish harder fro* 

" ~— ,^4„jy |tt«. 

Chlldrtn %rt able to divide their study 

' %im so that difficult 1t«i are studied 

for a longer tiM than art tasy Item. 
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91 «? #3 #4 

Top Average Low 
achiever achiever athlevtr IDCAl 



Children are able to «akt up a tentenct 
about two unnalattd Itw as a way of 
rannberlng the* togethtr* 

Children an able to jtdge correctly that 
thty know soatthing and doo*t nttd to study 
It furthtr. 

Children realist that a shorter list Is 
easier to rawaifcer than a longer one. 

Children are able to distinguish between 
things thty don't know and thinrs they 
have known In the past but can't think of 
at this aoaent. 

Children are able to prtdlct Kcurately how 
well they will do on exams ct school. 

Children realize that studying longer will 
iMd to better learning than very brief 
study will. - 

Children are able to study Item by saying 
tht names of the Item ovar and ove** to 
thtnselves. 

Children know that grouping together related 
Itm can be helpful In trying to rmattr 
then. 

Children rtalize that It Is tasltr to study 
whtn one's surroundings art ouitt than when 
a grtat deal of nolst Is going on. 

Chlldrtn know that faidllar things will bt 
tasltr to laam than art things tntlrely 
new to then. 

Chlldrtn art llktly tt wst difftrent kinds 
tf study techniques idien told to *i— ;ter* 
southing thw they will If told sli^ly to 
look over the MterlaU 

Children Mieve that elder children are 
better able to rcfie«<>er things than 
younger chlldrtn art. 

Children art ablt to Ju^ irf>ethcr an 
answer given on a test Is correct or 
Incorrect. 

Children say that they can crNte visual 
iaages In order to help thew rtna«6<r. 



BEST COPY AValLABLfc 



63 



Table 11 

as. A Function QlS^ LfiX&I 

K=l 2=2. 4=i QmALL 

(n«16) (n«19) (n«24) (n«=59) 

Free recall 1.08 1.34 1.40 1.29 

Recall readiness 1.33 1.58 1.79 1.60 

Serial recall 1.67 1.68 1.78 1.72 
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T&ble 12 

KfiAii Ssi^zss. Assigned RWu Averaggi And Lqh Achievers ]2y 

Teachers £qx. Memory Strategy Itfima £ijQ]Q 

Memory Strategy Item Achievement Lfi££l 

Htyh Ave Low Overall 

1) Children are able to .61 .81 .59 .67 
study iteme by saying the 

nzunes of the items over 
and over to themselves. 

2) Children write items .44 .63 .64 .57 
over and over as a way of 

remembering them. 



3) Children say that they 
can create visual images 

in order to help them 
remember. 

4) Children are able to 
make up a sentence eibout 
two unrelated items as a 
way of remembering them 
together. 

5) Children engage in self- 
testing to see if they have 
learned something (e.g., 
giving themselves the test, 
practicing the steps involved 
to see if they can get them 
right, etc.) . 

6) Children know that 
grouping together related 
items can be helpful in 
trying to remember them. 

7) Children are able to 
plan and organize their 
study; activities without 
assistance. 



.69 .33 .07 .37 

.49 .17 .03 .23 

.83 .47 .12 .47 

.80 .42 .15 .46 

.74 .25 .00 .33 
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Table 13 

Mean SsiQJ:^ Assigned tSL EiolU Average, and LOS. ftchieveCS iHL 
Teachers ffii. Memory Knowledge Itfima £jLSm ths. QHhS^ 

Memory Knowledge Ii;£liis. Achievement L^^Zfil 

Uigh Overall 

1) Children realize that a .86 .85 .73 .81 
shorter list is easier to 

remember than a longer one. 

2) Children know that .81 .76 .51 .69 
familiar things will be 

easier to learn than are 
things entirely new to 
them. 



3) Children can distinguish 
harder from easier study 
items. 

4) Children realize that it 
is easier to study when one's 
surroundings are quiet than 
when a great deal of noise 

is going on. . 

5) Children realize that 
studying longer will lead 

to better learning than very 
brief study will. 



7) Children believe that 
older children are better 
able to remember things than 
younger children are. 



.85 .71 .42 .66 

.83 .69 .32 .62 

.71 .51 .22 .48 

.20 .03 .26 

.39 .49 .59 .49 



6) Children know that they .54 
should study in different ways 
for different kinds of tests — 
distinguishing for instance, 
between a multiple choice and 
an essay test, or a true-false 
and a short answer test. 
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show greater awareness than high achievers dld« Although 
there was no grade difference on the metamemory Items, 
responses varied with grade level for memory knowledge Items 
on the CHAS, This effect reflected teachers' expectations for 
increasingly complex knowledge over grade. When individual 
items were examined, a statistically significant grade 
difference appeared only for an Item concerned with children's 
awareness of the need to vary study depending upon the nature 
of the examination that would be used to assebs knowledge. 
Teachers at the highest grade level expected children to show 
such understanding to a greater extent than teachers at the 
earlier grades did. 

Teachers' views of their children's ability to monitor 
the state of their knowledge or to use appropriate control 
processes to regulate study were examined on several Items 
from the CHAS (Table 14). On these Items^ again, teachers 
showed strongly different expectations as a function of the 
child's achievement level; however, there were no differences 
as a function of grade level. Overall, there was less 
difference between teachers of different grades In their 
expectations for metamemory and memory monitoring and control 
activities than might be expected on the basis of the research 
literature. Lack of change across grade appears to reflect 
the high expectations for children by teachers at the earlier 
grade levels. 

Analyses of teachers' expectations of the ideal child of 
the grade level taught revealed no differences by grade, 
indicating that teachers had perhaps unreal istically high 
expectations at some age levels for the performances of their 
children. On the metamemory recall performance items, 
teachers were also asked to indicate the alternative that they 
considered the "'best" response. Analyses Indicated that 
teachers' "ideal child" was significantly lower (less mature, 
less accurate) on each measure than the teacher's view of the 
"best" response, but that this discrepancy did not vary across 
grade levelo Teachers thus held idealized views of what their 
children should be able to do that did not differ across grade 
level, but that were less mature than their own ideal of 
excel lent ("best") performance. 

Discussion 

This study attempted to find out what teachers do in the 
^JLementary school classroom to encourage study and memory 
strategy use and also, assessed their knowledge of children's 
developing memory and metacognit ive skills. Little 
Information on how memory activity is regulated or encouraged 
in the classroom has previously been available. Such 
Information is Important tb our understanding of how memory 
processes, the capacity to generate effective strategies, and 
the understanding of components of memory develop in the young 
child. Similarly, little information has previously been 



Table 14 



H&AR SQSllAS. Assigned 1^ Eifllu Average. Alid Lfi£ AghigVerS 
Teachers £i2J: Memory Monii-ortng Conhrol Itfiioa £lfim JLhfi £M£ 



ilfim^ Monitoring 



Achievement Lfi^fil 
Hig h Ave LfiSi 



1) Children are able to .71 .54 .31 
distinguish between things 

they don't know and things 
they have known in the past 
but can't think of at this 
moment. 

2) Children are likely to .81 .47 .24 
use different kinds of study. 

techniques when told to 
remember something than they 
will if told simply to look 
over the material. 

3) Children are able to .80 .46 .08 
judge whether an answer 

given on a test is correct 
or incorrect. 

4) Children are able to .85 .44 .03 
judge correctly that they 

know something and don't need 
to study it further. 

5) Children are able to .69 .32 .12 
predict accurately how well 

they will do on exams in 
school. 

6) Children are able to .64 .36 .05 
divide their study time bo 

that difficult itejns are 
studied for a longer time 
than easy items. • 

7) Children at? able to .69 .17 .00 
judge the relative effective- 
ness of two different ways of 

studying the same material. 



Overall 
.52 



.51 



.45 



.44 



.38 



.35 



.29 
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available about how teachers conceptualize children's memory 
skill or knowledge. The several components of the present 
study attempted to gain info mation about how teachers teach 
memory, as well as how they conceptualize its development. 

In the first part of the study, an observational scheme 
involving both time- and event-sampling components was 
developed, in order to learn about teacher encouragement of 
- study and memory activity. The obs'^rvational scheme was one 
that could be used reliably to obeerve teaching activity in 
classrooms of grades K through 6. Although some previously 
used observational schemes have been concerned with the 
teacher's influence on cognitive processes in children's 
learning (Dunkin & Biddle, 1974; Simon k Boyer, 1974), none 
has been concerned with describing teacher's strategy 
suggestions or teachers' efforts to suppress strategy use in 
children, or with the teacher's encouragement of metacognitive 
understanding in children. 

The observational scheme yielded four factors that 
reflect the nature of activities observed in the classroom, 
including interactive teaching, responses to children's 
errors, the conveying of task-telated information, and 
finally, the factor of greatest Interest for the present 
study, one concerned with cognitive processes and strategy 
suggestions. Observational categories grouping together to 
constitute this factor were the teacher's suggestions about 
strategy use, feedback about the importance of employing the 
strategy (a behavior seen as encouraging metacognitive 
understanding in the child), information about appropriate 
cognitive processes to be used in dealing with a task, 
directives to stop using a strategy that the teacher wanted to 
suppress, and finally, an infrequently used category, in which 
the teacher asks the child to give feedback by asking 
questions concerning the lesson or assignment. Thus, the 
factor analysis suggests that the tendency of a teacher to 
focus on the manner in which children should process 
information involves several interrelated activities that are 
relatively independent of other activities carried out in the 
course of classroom teaching. 

A teacher can be active in the classroom without 
necessarily being "concerned with providing information about 
how to process information effectively. Th^ tendency to make 
such suggestions is not simply a matter of being an "active, 
■involved," or "concerned" teacher. What variables influence 
the teacher's tendency to offer suggestions about cognitive 
processes and strategic ways of dealing with classroom tasks? 
The present study suggests several aspects of the classroom 
environment that influence .a teacher: 1) the grade level of 
the class, which reflects the level of cognitive development 
of children, has an effoct on the teacher's tendency to give 
strategy suggestions and tends also to affect his or her 
O emphasis on cognitive processes in general; and 2) the subject 
FRir matter of the classroom also has an impact on the teacher s 
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concern for cognitive processing activities. Each of these 
aspects is considered in detail below. There may also be 
personal or educational background correlates of the teacher's 
tendency to engage in these activities, although limited 
efforts to identify these in the present study were not 
informative. 

Of major interest in this research was the question of 
. differences among grade levels in the ways in which teachers 
encouraged cognitive activity by children. There is an 
extensive literature demonstrating differences in the ways 
that children approach memory tasks (Brown, et al., 1983; 
Plavell, 1970; Hagen & Stanovich, 1977; Lange, 1978; Moely, 
1977) and differential effects of training procedures as a 
function of the child's developmental level (Hoely, et al., 
1982; Pressley, et al., 1982). It was reasonable to expect, 
then, that teachers would also vary according to the grade 
level of the children they teach in the kinds of activities 
they encourage in children. Probably the most notable 
findings are that teachers' use of suggestions regarding 
cognitive processes and strategies tended to peak at the 
second-third grade level, and similarly, that strategy 
suggestions were shown significantly more at this grade than 
at either lower or higher levels. This finding accords well 
with the research literature, in which children of these grade 
levels have been shown to be unlikely to generate effective 
strategies in all but very simple learning situations and also 
unsophisticated in views of their own memory processes, but to 
be very amenable to training in memory strategy use (Leal et 
al., in press; Moely et al., 1969; Naus, Ornstein, & Aivano, 
1977); Ornstein, Naus, & Stone, 1977; Paris, et al. 1982; 
Ringel & Springer, 1980). It appears that teachers have some 
awareness of the potential for training with children of ^;his 
developmental level. Such an awareness may result from the 
fact that teachers interact closely with students and can 
observe when children are responsive to strategy instruction. 
On the other hand, subject matter at these grade levels 
becomes increasingly demanding. In mathematics, 
multiplication a.Ad division are introduced, procedures which 
are usually difficult for children to grasp. The use of 
specific aids in the form of manipulati ves, i.e. aids for 
multiplication ^nd division, is high at these grade levels. 
In the language/arts area, the requirements for learning of 
vocabulary and spelling words increase in second and third 
grade, which may account for the large number of rote 
learning, elaboration and deduction strategies suggested by 
teachers. Thus, teachers seem to be sensitive to the 
potential for students at the intermediate grade levels to 
benefit from strategy training, and this sensitivity, combined 
with the increased demand^ of the subject matter at these 
grade levels for independent study and effective memory 
activities, may combine to produce a focus on effective study 
and memory strategy emphases in teaching. 

9a>- Examination of the nature of teacher behaviors occurring 
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in conjunction with strategy suggestions revealed another 
change over grade level that accords well with the 
developmental literature. Teachers wero increasingly likely 
over grade level to accompany a strategy suggestion with an 
explicitly stated rationale for its use. The teacher might 
indicate that the strategy would aid memory or that it might 
help the child deal more effectively with a difficult task. 
Research has shown that developmental ly mature children are 
. more aware than younger of their own memory processes 
(Kreutzer, et al«, 1975) and also better able to benefit from 
training in general cognitive strategies (Brown, et al«, 
1979). Teachers seem to show an implicit awareness of these 
developmental changes in their suggestions to children. 

Another difference across grade level indicates that 
teachers are aware that children may need qualitatively 
different aids in their learning as they get older. 
Instructions to utilize Specific Attentional Aids and Specific 
Aids for Problem Solving were given more often to children at 
the lower grade levels, who would be expected to have more 
problems maintaining attention to a task and following the 
teacher's instructions. Teachers also encourage younger 
children to rely on representations of math and science facts 
by means of concrete objects. Hov^ever, in the upper grades, 
teacher's suggestions shift to the use of general aids. At 
this stage, children who have learned how to use such aids as 
dictionaries, glossaries, or the library, can do so with 
minimal instruction. Teachers seemed to recognize the need to 
make children less dependent on the instructor's help, and 
thus prepare them slowly for the tasks to be encountered in 
later grades. The shift in type of aid suggested across grade 
levels therefore supports the hypothesis that most elementary 
school teachers have some notion of developmental changes in 
children's cognitive abilities. 

Teachers' expectations for their children's memory 
abilities also showed an awareness of developmental change, in 
several areas that have been identified through research as 
ones in which notable improvements are shown with age. 
Teachers expected greater use of relatively mature recall 
strategies of organization and self-testing among children at 
the higher grade, levels, a view that is well-supported by 
research literature (Plavell, et al., 1970; Moely, 1977). 
Increasingly complex memory knowledge was expected over grade 
level, as well, and variations in the nature of strategies 
used in memory tasks were described as a function of both 
grade -and achievement levels. Again, these expectations are 
well supported by research literature on metamemory (Plavell & 
Wellman, 1977; Kreutzer, et al., 1975) and on the development 
of strategies in memory (Plavell, 1970; Hagen, Jongeward, & 
Kail, 1975; Leal, et al*, in press; Moely, et al., 1969). 
Another very strong indication that teachers are aware of 
developmental change is the pervasive and strong 
differentiation that teachers made between expectations for 
their high, average, and low achievers. If one views this 
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classification as reflecting different developmental levels 
within a classroom, it is clear that individual teachers are 
highly tuned to expect differences in all kinds of memory 
abilities as a function of the relative maturity of the child. 
At the same time, however, there were a number of areas in 
which research has described notable developmental change 
during the elementary school years but in which teachers did 
not show differences in their grade-related expectations. In 
relationship to developmental changes in memory knowledge and 
monitoring and control processes described in the literature, 
it appears that teachers at the earlier grades (especially 
kindergarten and first grade) expected more mature and 
sophisticated memory skills than their children would be 
likely to demonstrate. Further, the lack of grade level 
differences in expectations for the "ideal" child of that 
grade also indicates overly optimistic views by teachers of 
young children of their children's cognitive and memory 
abilities. 

A second variable affecting teachers* suggestions for 
study was the subject matter of the lesson on which the 
teacher and child were working. While interactive teaching, 
responses to error, and communication of task-related 
information factors were all relatively stable across 
different classroom lessons, the observational categories 
involved in Factor 2 were affected by the nature of the 
subject matter. More suggestions for how to deal cognitively 
with a lesson were made by teachers observed in lessons that 
involved mathematics activity than for those concerned only 
with language arts lessons. It seems reasonable that in 
teaching mathematics teachers would spend time helping 
children think through the processes involved in 
conceptualizing and carrying out the step-by-step procedures 
involved in mathematical performance. Subject matter 
differences were also shown for the use of several of the 
categories derived from analyses of the strategy suggestions 
made by teachers. Here, instruction that included mathematics 
more often involved the use of transformations and specific 
aid strategies, which are both useful t. hniques to help the 
child understand a mathematical procedure by assimilating it 
to something already known or representing it in a relatively 
concrete fashion. Language arts activities often involved 
deduction as a means of deriving meaning from text by using 
cues from the material (either from illustrations, content of 
the text, or from the word or grapheme environment in which 
the unknown unit was embedded) to make sense of the material 
being; read. Similar strategies for reading comprehension have 
been described by Cunningham, Moore, Cunningham & Moore 
(1983), who discuss the importance in reading of attending to 
important information and using the content to 1rLs.l 
information that is necessary for understanding. 

• In the analyses of the event descriptions made of 
teacher's suggestions about strategy use or suppression, it 
was. found that several types of strategies were more often 
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instructed by teachers than others. Teachers often told 
children to use specific aids, rote learning procedures, 
strategies to direct and maintain attention, and deduction, 
while they seldom asked children to form an Image of to-be- 
learned materials or to systematically exclude wrong choices 
to find the correct emswer to a problem. Such findings can be 
explained on the basis of the special needs o£ elementary 
school teachers: Children need to be attentive in order to 
- learn, and teachers therefore need to maintain their attention 
to the task through verbal task-specific prompts; children 
have to memorize many spelling and math facts that have low 
Intrinsic meaning, a need which teachers seem to interpret as 
need for rote learning techniques; children also depend 
Increasingly on applying knowledge learned in one task to 
other tasks, and may thus be required to "deduce" correct 
answers to problems on the basis of Information they already 
possess in addition to using aspects of the new material; and 
finally, the use of specific aids, especially in the earlier 
grades, enables teachers to maintain the child's attention to 
the task or to demonstrate edDStract principles in a concrete 
way. 

The finding that specific aids constituted most of the 
"strategy suppressed" observations reflects the disagreement 
eunong elementary school teachers about whether or not to allow 
children to use their fingers as computational aids. 
Teachers who suppressed the use of fingers sometimes justified 
this by explaining to children that they would not be able to 
use their fingers when they began to work on problems that 
Involved large numbers. As Indicated by the analysis of 
teacher behaviors accompaying strategy suggestions, teachers 
often suggested another strategy at the same time that a 
spontaneous strategy such as finger use was suppressed. Thus, 
teachers who suppressed a strategy usually did so because they 
wanted children to use other strategies. An argument can be 
made that this is a developmental ly appropriate decision on 
the part of the teacher, since as children move from very 
simple calculations, finger counting may become less efficient 
than other representional aids such as number lines or 
drawings made on paper of sets of Items. Less in accord with 
such a developmental orientation, however, was the behavior of 
some f Irst-gradO'teachers who seemed to suppress the use of 
fingers as computational aids from very early in math 
instruction. Slegler and his colleagues (Siegler, 1982, 1984; 
Slegler & Robinson, 1982: Siegler & Shrager, 1984) have 
suggested that finger counting Is a useful procedure by which 
young' children can form representations of mathematical 
concepts. Teachers who suppressed finger counting in young 
children sometimes told us that this was done In response to a 
school system policy against the use of fingers as 
computational aids. The same teachers sometimes encouraged 
children to use other aids such as blocks or number ladders to 
achieve the representation of number problems, a 
representation that may be particularly important in the early 
stages of mathematical concept acquisition. 
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An important cluster of strategies that teachers 
suggested, i.e. self-checking and metamemory instructions, 
have their basis in activities researched by several 
investigators (Brown, et al., 1979; Plavell, et al., 1970; 
Leal, et al., in press). Although suggestions made by 
teachers in the present study somewhat resembled those 
described in the literature, important differences are 
evident. For instance, when suggesting activities categorized 
as "self -checking" instructions, teachers usually gave only 
vague instructions for children to check their work before 
turning it in, or to keep track of steps involved in problem- 
solving so that' they could go back later and find where they 
had made an error. Results from training studies (e.g.. Leal, 
et al., in p ess) indicate that children need explicit 
instructions and feedback before they will benefit from 
strategy training. These were rarely provided by teachers 
observed in the present study. Instances in which teachers 
modelled self-checking procedures were not observed, although 
this might have substantially increased children's 
understanding of what self -testing means. In Chapter 3, below, 
evidence is presented to indicate that children of grades 1-3 
rarely carry out effective self-checking activity in an 
arithmetic task similar to tasks given in school. At ler.st at 
these early grades, children need instruction, demonstrations, 
feedback about performance, and other kinds of assistance to 
carry out effective self-checking, 

Metamemory instructions made by teachers in the present 
study were usually limited to instructions that emphasized how 
certain materials would help children in learning. Other 
instructions gave information about why certain materials are 
more difficult than others and how they can be remembered. 
While these observations indicate that some teachers 
recognized that children learn more effectively if they are 
aware of their own memory processes, metamemory instruction 
was not extensive. Since results from training studies have 
indicated that feedback concerning strategy effectiveness may 
be an important part of strategy training (Black & Rollins, 
1982; Kennedy & Miller, 1976; Pressley, et al., 1984; Ringel & 
Springer, 1980), children can only benefit from instructions 
to think about their cognitive capacityc If children are made 
aware of the limits of their memory, or made aware of the fact 
that some procedures are more advantageous than others, they 
are better able to monitor their progress toward mastery in a 
given task. Although metamemory suggestions showed a 
developmental increase, they never appeared with very high 
frequency in teachers' suggestions. One implication of this 
finding is that teachers should be helped to instruct 
metacognitive concepts in the context of classroom learning 
situations. 




In conclusion, teachers were observed to employ a range 
of suggestions for cognitive processes and strategy use or 
suppression in their work in elementary school classrooms, 
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especially at the intermediate grade levels. Many of their 
suggestions appeared to be appropriate and potentially 
helpful aids to children's learning. Their expectations for 
children's performance reflected some awareness of 
developmental changes, but also showed a tendency to 
overestimate children's skills, especially at the early 
grades. The relatively brief, nonspecific kinds of 
suggestions teachers often made about how their children 
should use strategies may reflect their overestimates of 
children's abilities to carry out memory activities and to 
conceptualize memory phenomena. Teachers might have an even 
greater influence on children's learning if their strategy 
suggestions were more elaborated, more often included 
' demonstrations, and especially at the intermediate and higher 
grades, included instruction in metamemory, focusing on the 
benefits to the child of using the strategy suggested. It 
appears that teachers could benefit by instruction designed to 
produce an increased awareness of developmental changes in 
memory and metamemory phenomena, a clearer view of what skills 
can be expected in a child of the grade levels they teach, and 
knowledge of the factors involved in effective training 
procedures to modify children's typical approaches to various 
learning tasks. 
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Chapter 3, Study Strategies, Metacognitive Skills, and 



Responses to Memory Strategy Training by Children Whose 

Teachers Differ in Use of Cognitive Strategy Suggestions 

It was demonstrated in the first study that teachers vary 
considerably in the extent to which they suggest memory 
strategies, give rationales for these strategies, and describe 
cognitive processes useful in dealing with classroom tasks. 
The present study was sai exploratory effort to determine how 
children are affected in their learning styles by exposure to 
teachers holding differing orientations toward cognitive 
instruction. Since more frequent use of strategy suggestions 
was found at the lower elementary grades, children of grades 1 
through 3 were selected for participation in this research. 
On the basis of the observations made in the first study, it 
was possible to identify a number of competent and interested 
teachers who were similar on many of the measures obtained in 
the first study, but who varied in our observational data on 
the categories involved in Factor 2, Cognitive Processes and 
Strategies. Children of high, moderate, and low achievement 
levels from the classrooms of these teachers were seen in 
individual sessions, in which they were exposed to several 
tasks assessing memory strategy use, metacognitive knowledge 
about memory and study activities, and the capacity to profit 
by a simple training procedure designed to teach a memory 
strategy. The observations were carried out in the last month 
of the school year, when children had experienced 
approximately eight months with a teacher who either gave 
memory strategy suggestions frequently or rarely made such 
suggestions. After such extensive exposure to a particular 
teaching style, we felt that children might reflect their 
teacher's approach to memory tasks. , 

The tasks selected varied on their similarity to tasks 
the child might encounter in school. A free recall task, in 
which children could remember items effectively by employing a 
category grouping strategy, was used to assess initial 
strategy use and also, to evaluate the effects of a simple 
training procedure on performance immediately following 
training and also at a later point in the individual session. 
This task was probably quite novel for the children, different 
from the kinds of tasks typically found in the school setting. 
Two other tasks, more similar to school activities, were also 
Qsed. One of these was a spelling task employing artificial 
words!, a task developed for use in previous research on 
children's memory skills (Leal, et al., in press). The other 
task assessed strategy use , and understanding in mathematics, 
an area in which we often saw teachers making suggestions 
about cognitive processes and strategies for understanding and 
retaining information* 

The aims of the present study, then, were 1) to compare 
the performance of children varying in grade level, 
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achievement^ and teacher's teaching style on several tasks 
measuring memory ability and strategy use^ and 2) to evaluate 
the effects of a brief training procedure on subsequent recall 
task performance by children from these several groups* 

Subjects 

A total of 64 children of high, moderate, and low 
achievement levels were selected from 13 classrooms. At the 
first grade level, 11 children (5 boys and 6 girls) were 
chosen from the classrooms of three teachers high in strategy 
use and suggestions about cognitive processes, while 12 
children (7 boys and 5 girls) were from classrooms of two 
teachers low in such suggestions. Second graders were 15 
children (8 boys and 7 girls) from three classrooms of high 
strategy teachers and 8 children (4 boys and 4 girls) from two 
classrooms in which teachers infrequently suggested strategy 
use or cognitive processing techniques. At the third grade 
levels there were 12 children (6 boys and 6 girls) from two 
classrooms in which teachers were high in strategy and 
cognitive £^uggestions, and 6 children (3 boys and 3 girls) 
from a classroom in which the teacher seldom made such 
suggestions. Within each classroom, the sample was stratified 
by sex and achievement level, for a total of 33 boys and 31 
girls, including 24 high achievers, 21 moderate achievers, and 
19 low achievers. 

Achievement level was determined initially by the 
classroom teacher's recommendation, which was checked by 
obtaining the children's most recent scores on a standardized 
achievement test, the Comprehensive Test of Basic Skills 
(1975). Scores were percentiles based on national norms for 
this test. Children categorized as relatively low achievers 
averaged 47.6 (SD « 27.6) in reading achievement and 55.1 (SD 
« 26.1) in mathematics achievement. Moderate achievers 
averaged 65.4 (SD « 21.3) in reading and 75.9 (SD « 20.0) in 
math^ and children classified as relatively high in 
achievement averaged 84.3 (SD « 14.0) in reading and 88.3 (SD 
» 16.4) in math achievement. 

Children's ethnic background was varied^ with 24 white^ 
32 black, and 7 Oriental children, as well as one child from a 
Spanish language backgroup in the sample. The mean 
chronological age of the first graders was 82.3 months (SD = 
3.3). ' For second graders, mean age was 96.1 months (SD » 
4.8) r and among third graders^> children averaged 107.8 months 
(SD « 5.9). 

The thirteen teachers from seven schools whose classrooms 
were selected for the present study were identified on the 
basis of observations carried out in Study 1. Eight teachers 
were selected because they were observed to make frequent use 
of suggestionn regarding cognitive processes and strategies^ 
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while five other teachers were selected who appeared to be 
equally positive, enthusiastic, and interested teachers who 
rarely made suggestions about cognitive processes or 
strategies. In order to check the appropriateness of our 
choices, the eight high strategy teachers were compared with 
the five low strategy teachers on measures derived from the 
classroom observations. As expected, high strategy teachers 
suggested a greater total number of strategies during 
observations (M « 10.6) than did low strategy teachers (M « 
3.0), £(1,7) « 13.48, c « .008, Also, high strategy teachers 
suggested strategies from a larger number of different 
categories (among the 12 categories described in Chapter 2) (M 
« 5.75) than did low strategy teachers (M » 2.6), £(1,7) « 
45.3, j> ■ .000. The two groups also differed on three 
variables included in Factor 2 (Cognitive Processes and 
Strategies), with teachers identified as high in strategy 
suggestions showing significantly more descriptions of 
cognitive processes, £(1,7) » 27.9, p « .001, more strategy 
suggestions, £(1,7) « 9.64, n « .017, and more rationales for 
strategy use, £(1,7) « 5.57, a « .050. Thus, for various 
measures indicative of suggestions about cognitive activities 
and processes to use in classroom work, the teachers selected 
as high were in fact appropriately different from those 
selected as low. It was our intention to identify groups of 
teachers who were different in this aspect of teaching style, 
but who did not differ in other ways. Data from the 
observations suggests that this was in fact the case. 
Teachers in the two groups did not differ on any of the 
variables included in Factor 1 (Interactive Teaching), Factor 
3 (Teacher Responds to Errors), or Factor 4 (Communicating 
Task-Related Information). The groups also did not differ in 
the frequency with which procedural information was given, how 
often children's inquiries about lessons were requested, how 
often children were criticized, or how often attempts were 
made to suppress children's strategy use. Comparisons of high 
and low strategy teachers showed no differences between the 
groups in age, years since receiving Bachelor's degree, years 
spent in teaching, years of teaching the grade presently 
taught, and number of children in the classrooms at the time 
the present study was done. 

Materials 

For the free recall task, 40 line drawings measuring 6.3 
X 6.3 cm (2.5 x 2.5 in) were prepared, depicting easy-to- label 
items from eight conceptual categories. The categories 
represented were animals, body parts, clothes, foods, fruits, 
furni'ture, people, and vehicles. Similar items have been 
employed in a number of studies investigating recall in 
elementary school age childipen (Black & Rollins, 1982; Moely & 
Jeffrey, 1974; Moely, et al., 1969). 

The spelling task, adapted from Leal, et al. (in press), 
employed two-syllable, six-consonant nonsense words. These 
were formed from Witmer's association values of three-place 
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consonant syllables (Underwood & Shulz, 1960) by combining two 
syllables of 75% meaningf ulness value (e.g.r "grmlht/ and 
"hsbmdg"). Each word was printed in lowercase letters on a 
12.8 X 7.7 cm index card (3x5 in). Paper and pencils were 
made available to the child during study. 

For the arithmetic task, materials included a booklet 
containing 12 arithmetic problems taken from the Stanford 
Diagnostic Mathematics Test (Beatty, Madden, Gardner, & 
Karlsen, 1976). Items were selected from several forms of the 
test to constitute increasingly difficult problems involving 
addition (5 problems) , subtraction (3 problems) , and 
multiplication and division (4 problems). Various objects 
were made available to children to use as counters, including 
blocks, sticks, and beads. Cuisenaire rods, a number line, 
and paper and pencils, any of which could be used by children 
to represent the arithmetic items, were also available. Two 
15.2 X 10.2 cm cards (4x6 in) were used to present simple 
arithmetic problems during the interview section of the 
arithmetic task. 



Children were seen in individual sessions that lasted 
approximately 30 minutes. All children first received two 
trials on a free recall task^ The initial trial (pretest) 
assessed their spontaneous use of organization and other study 
strategies, while the second (training) trial was used to 
provide simple instruction in the use of category organization 
during study and recall. Next, children received either the 
spelling or the arithmetic task, with the order of 
presentation randomly varied from child to child. The final 
task was always a third trial (posttest) on free recall, 
involving new items from different conceptual categories. 
This trial was used to assess the extent to which children 
would continue to use the category grouping strategy they had 
been taught. Experimenters were two females, who worked 
together initially with pilot subjects as well as with some of 
the research participants to establish comparabil ity of 
procedures and to determine reliability of measurement. 
Subsequently, each tested children in individual sessions 
carried out in gulet rooms at the schools* 

Ejl&S. J3££all lafilu. For the pretest on the free recall 
task, the experimenter randomly selected four categories of 
items, using five items per category with third gradersf a 
randomly chosen 4 items per category for second graders, and a 
randomly chosen 3 items per category for first graders. For 
each free recall trial, then, first grade children received a 
12-item list, second graders a IS-item list, and third 
graders, a 20-item list. This was done in an effort to equate 
task difficulty among the age groups, an effort that was not 
entirely successful (see Results, below), in that the recall 
was somewhat better for first graders than for the two older 
I/-- groups. The experimenter indicated that she was going to show 
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the child some pictures, and asked the child to label each 
item as it was presented. In the rare event that the child 
was unable to identify a picture, the experimenter would 
provide the appropriate label. When all items were exposed on 
the table, the experimenter told the child that he or she 
should study the pictures so that later on, when the pictures 
were concealed from view, the child would be able to recall 
all of them. Children were informed that they could recall 
.the pictures in any order they wanted to use, that they could 
study in any way they chose, that they could move the pictures 
around during study, and that they should study until they 
knew all the pictures. After answering any questions the 
child might raise, the experimenter told the child to begin 
study. During study, the experimenter kept track of observed 
study activities. When the child indicated that he or she was 
finished, the experimenter covered the pictures, and 
requested and recorded the child's recall. The experimenter 
also recorded the time used for study and indicated whether 
the child had sorted the pictures during study into a complete 
category set, a partially categorized set, or had completed 
study with pictures in some non-category arrangement. When 
the child had completed recall, the experimenter showed the 
child the pictures again, still arranged as the child had 
placed them during study, and asked the child to describe 1) 
what he or she had done to learn the pictures; 2) how he or 
she had decided to stop studying; and 3) what he or she had 
been doing in attempting to remember the pictures (after they 
had been covered by the experimenter). Responses to these 
questions were coded for awareness by the child of 
categorizing, self-testing, or other strategies that could 
have been used during study or recall, in ways indicated 
below. 

The next free re -all trial involved a simple training 
procedure, in which the child was shown a category grouping 
strategy on the same items that had been used in the pretest. 
In the event that the child had grouped items on the pretest, 
the training was given, but amended to acknowledge that the 
child had indeed used this appropriate procedure in his/her 
own effort. (Only four children showed perfect category 
grouping on the pretest trial.) In training, the experimenter 
indicated first, that she would show the child a way to study 
that would help- the child recall more items. Then, the 
experimenter began sorting pictures from one category, 
label ina the category as she did so, and encouraging the child 
to assist her in completing the sort. She proceeded in the 
same way through each of the four categories, eliciting the 
child^s involvement in sorting as much as possible. ; The 
experimenter then explained that grouping the cards would make 
it easier to remember thein, because the child could then 
recall by remembering that there were items from Category 1 
and recalling those items, then remembering that there were 
items from Category 2 and recalling those items, and so on. 
Then the experimenter told the child to study the pretest 
<^ . pictures again, and to use the procedure that she had just 
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demonstrated to study and recall them. She reminded the child 
that this procedure would help the child remember more of the 
pictures, and also reminded the child that he or she was to 
indicate when study was complete. The child was then given a 
second study-recall trial. If the child failed to begin 
moving the pictures into groups durng the first lO-s study 
• interval, the experimenter prompted the child to do so by 
explicitly instructing the child to put the items into groups. 
,A prompt was given to 26 of the 64 children, who were divided 
quite equally among the grade, achievement, and teacher 
groups. An analysis of variance of scores for whether or not 

frompts were given showed no differences among groups and no 
nteractions that would suggest a greater need for prompting 
by any subgroup in the sample, when the child indicated the 
completion of study, recall was again obtained, and the 
experimenter recorded time of study and the extent to which 
the items had been sorted by category during study. After 
recall, the experimenter again asked the child what he or she 
had done to learn the pictures, and pointed out to the child 
that recall had been improved by use of the grouping strategy. 
(This statement was true in all but eight cases, and in those 
cases, the experimenter modified the statement to indicate 
that recall is usually better when items are arranged into 
category groups, without emphasizing the difference between 
the child's own two trials.) 
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Following the spelling and arithmetic tasks (described 
below), the experimenter presented another free recall task, 
the posttest. The task was introduced in the same manner as 
the pretest, with the child labeling items as presented, and 
the experimenter indicating that the child should study in any 
way he or she pleased until ready to recall. Items used for 
the posttest trial were from four new categories, not used on 
previous trials. Again, first graders received a 12-item 
list, second graders received a 16-itein list, and third 
graders received a 20-item list. Subsequent to recall, the 
experimenter asked the child the same three questions as were 
asked at the pretest, concerning study, the termination of 
study, and recall. A final question asked for the child's 
recollection of the procedures described in training, in order 
to determine the extent to which the child had retained the 
essential features of the instruction. 

Spfiiiina 1sls}Lm. Firs*: graders received two words to 
study in the spelling task, randomly chosen from a set of six 
available items, while both second and third graders received 
three-randomly selected words. The experimenter introduced 
the task by showing the child the words and asking the child 
to spell each one aloud. Then, the experimenter told the 
child to study the words Until he or she would be able to 
spell them aloud without looking at them. The child was shown 
paper and pencil and told that they could be used in study, 
that the child could study in any way he or she wanted^ and 
that the child should indicate when study was completed. 
During the study period, the experimenter recorded the child's 
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study activities. When the child indicated completion of 
study, the experimenter covered the words and asked the child 
to spell each one aloud. The experimenter also recorded the 
time spent in study. After spelling was completed, the 
experimenter asked the child several questions, concerned with 
1) what the child had done to learn to spell the words, 2) how 
the child decided when to stop studying, and 3) several 
questions concerned generally with how the child approached 
spelling tasks in the classroom. These questions were as 
follows: "If a kindergarten child asked you how s/he should 
study for his/her spelling tests next year, what would you 
tell him/her to do? How do you study for your spelling tests? 
What kinds of things do you do? What does your teacher tell 
you to do to learn your spelling words? What else?" 

AxiiimfiiiJi laaJSa. The child was given a booklet 
containing the arithmetic problems, and asked by the 
experimenter to complete as many problems as he or she could. 
The experimenter indicated the counters, rods, number line, 
and pencil and paper that were available, and told the child 
that he or she could use any of them as needed in order to 
find the answers to the problems. The child was also told to 
take as much time as necessary to complete the task. As the 
child worked, the experimenter recorded use of materials, 
counting on fingers, lip movements in counting, tapping with 
a pencil or fingers, or other strategies. The experimenter 
stopped the child after four consecutive failures or at the 
end of the task, and asked the child to go back and "check" 
his or her work. Any problems corrected during this checking 
process were noted, and the child was asked to explain what he 
or she had done to check the work. 

Subsequent questions in the arithmetic task were 
designed to give an impression of the child's metacognition 
concerning arithmetic concepts. Three topics were queried: 
First, the child was shown the most difficult addition problem 
that he or she had completed successfully. The experimenter 
told the child: "Look at this problem again. You did well, 
you got this one correct. Now suppose another child looked 
over your work and said that you DIDN'T have the right answer 
here. What could you do to prove to him/her that it really is 
the right answer?" The same question was asked for the most 
difficult subtraction problem that the child had answered 
correctly. Next, the child was shown two simple arithmetic 
problems (2 + 1 « 3 and 3 + 2 « 5) printed on cards. The 
experimenter asked the child to imagine that a little child in 
kindergarten, who doesn't know much about arithmetic, is asked 
to le'arn these two problems. "How could s/he learn them? 
What would you tell him/her to do to learn them?" Pollowup 
questions asked the child. to find a way to explain to the 
child what it means to "add" numbers, and prompted the child 
with increasing'y direct comments to use blocks or other 
counters to represent the problem. Finally, the child was 
asked two questions about how he or she learned number 
problems: "What helps you most when you" re trying to learn 
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about numbers? Like^ if you^re trying to do hard number 
problems? What does your teacher tell you to do to find the 
answers to hard number problems? What else?" 

Measi^y^s Obtainec^ 

' £Xfi£ Recalls On each of the three free recall trials, 
measures were obtained for recall performance, represented as 
the proportion of items presented that were correctly 
recalled. Formation of category groupings during study was 
coded by the experimenter, who rated the final sorting of 
items according to whether it showed complete category 
organization (2 points), partial grouping (1 point) or no 
organization by category (0 points) • Clustering of items 
durina recall was scored by means of the Ratio of Repetition 
(RR) index (Prender & Doubilet, 1974) • Study behaviors 
observed were coded by checking each activity that occurred 
during consecutive 10-s intervals* Activities recorded were 
looking At stimulus items, naming items while looking at them, 
IQfiXina pictures during study, and self-test ina by attempting 
to say the names of items while looking away from them. (See 
Moely, et al* (1969) or Hoely and Jeffrey (1974) for a more 
complete definition of each of these categories.) The amount 
of time spent studying (in seconds) was also recorded. 

Responses given to interview questions concerning study 
activities were coded in the following manner: 1) Children's 
answers to questions concerning study were co'^ad for mention 
of categorization of items as a way of studying (1 point) vs* 
no such mention (0 points). Coders showed 100% agreement in 
coding pretest responses, 98% agr^^ement for the training 
trial, and 92% for the posttest trial in scoring the presence 
or absence of category mention by all 64 children-* 2) 
Children's answers to questions about study were also coded 
according to whether the c^ild mentioned the use of self- 
testing as a way to decide ,hen to stop studying (2 points), 
whether the child mentioned some other systematic way of 
studying (1 point), or whether the child failed to describe 
any rationale for terminating study (0 points). Coders agreed 
83% of the time for the pretest and 89% of the time for 
posttest protocals. On the pretest and posttest trials, 
children were asked to describe activities used during recall 
in order to remeiqber the items. Responses to these questions 
were coded for mention of category organization (2 points), 
mention of some other organized patterning of recall (1 
point), or no evidence of organization (0 points). Agreement 
In coding these responses was 91% on the pretest and 86% on 
the posttest trial. Finally, on the posttest trial, children 
were asked their recollection of the training instruction. 
Responses to this question were coded according to whether the 
child mentioned categorization as a study or recall technique, 
and coders agreed 97% of the time in classifying these 
responses. 
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Spfiiilns. Task. Performance in the spelling task was 
assessed by examining two accuracy scores: the proportion of 
words presented that were recalled correctly and the 
proportion of letters recalled that were recalled in the 
correct position in each word, measures previously used by 
Leal, et al. (in press). These two measures are not highly 
correlated (£ * .28, ft « .030), possibly because the word 
measure shows little variability. Time spent studying the 
.spelling words was recorded, as were the several study 
activities that children might show during study, looking at 
Iteaaf naaiins. the letters in the words, vriting the words, and 
self-testin9 ^ by spelling the words while looking away from 
them, (See Leal, et al.,in press, for additional information 
about these activities.) 

Interview questions given upon completion of the spelling 
task were evaluated independently by two coders, in the 
following ways: 1) Responses to questions about how the child 
bnu studied were coded according to whether the child 
mentioned self-testing as a way to determine the end of study 
(2 points), mentioned some other systematic way of studying (1 
point), or failed to deocribe any organized way of studying (0 
points). Coders agreed 81% of the time in their evaluations 
cf these responses. For questions about studying spelling 
words in school, children's responses were coded for mention 
of several strategies, as follows: Self-test ina was coded as 
a 2-point response when the child explicitly mentioned the 
value of self-testing as a way of providing feedback about how 
well items had been learned. Mention of self-testing without 
such a irationale was credited with 1 point, and no mention of 
self-testing received 0 points. Coders agreed 83% in scoring 
these responses, nse latfi mehhods was scored if the child 
mentioned use of simple strategies such as looking at, 
reading, saying, or writing the words repeatedly. Coders 
agreed 95% of the time in classifying these responses. Use. flf. 
rules for spelling based on phoneme-grapheme correspondence or 
patterns of occurrence of letters in written English were 
coded with 91% agreement. U&S. Ql semantic elaboration or 
efforts to make meaningful connections between words or 
letters within words by reference to previous learning were 
coded with 92% agreement by raters. 

atiidy Behaviors Jji ^'iSLali and Spelling. During the study 
periods in both the ):ecall and spelling tasks, the 
experimenters recorded activities in which children engaged as 
they attempted to prepare for recall. Observers showed high 
agreement "in the scoring of categories, which is expressed 
here in terms of agreements over the total of agreements. plus 
disagreements, for trials on both recall and spelling tasks. 
For both Looking and Naming, agreement was .83. . For Self- 
testing, agreement was 1.00. For Mc.ving Pictures (recall task 
only), agreement was .95, and for Writing (spelling task 
only), agreement was .82. 
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Arithmetic lAaLft. Each problem attempted on the 
arithmetic task was scored as either correct (1 point) or 
incorrect (0 points). Inspection of problems answered 
incorrectly was made independently by two coders to determine 
whether errors made were du^^ to incorrect mathematical 
procedures or operations or incorrect mathematical facts* 
Coders agreed 90% of the time on errors classified as 
procedural and 81% of the time on errors classified as 
factual. Number of errors detected and corrected during the 
self~checking process was also recorded. The nature of each 
child's self-checking process was rated according to whether 
he or she reworked a problem or problems completely (2 
points), systematically looked at problems completed without 
redoing them (1 point), or did nothing systematic during self- 
checking (0 points). Reliability for these ratings was 84% 
agreement • 

Whether or not children used each of five different 
solution strategies (adapted from Siegler & Shrager, 1983) 
while working each arithmetic problem was recorded by using 
both the experimenter's records of strategies children showed 
while working the problems and actual markings in children's 
test booklets. These five solution strategies included no 
visible strategy use or retrie val , the use of the 
manlpulattves available or one's fingers^ to represent the 
problem, counting aloud or silently^ using traditional 
arithmetic operations , and the use of symbol ic processes to 
break the problem down into easier steps for solution. Coders 
showed 84% agreement in coding retrieval strategies, 93% 
agreement for manipulatives, 85% agreement for counting, 79% 
agreement for arithmetic oeprations^ and 74% agreement for 
symbolic processes. Additionally, the proportion of each 
strategy's use on problems answered correctly was recorded, as 
well as proportion of each strategy's use on problems answered 
incorectly. 

Responses to the three metacognitive interview topics 
were also evaluated independently by two coders. First, 
responses to the question concerning how to prove to another 
that an answer is correct were coded as to whether child 
mentioned using manipulatives, fingers, or mathematical 
operations (e.g.,. addition to prove subtraction) (2 points), 
mentioned less Certain means of proof such as doing the 
problem again or asking teacher for correct answer (1 point), 
or made irrelevant comments (0 points). Percent agreement for 
Scoring these responses was 97%. For the second topic, 
concerned with explaining the logic of an addition operation 
to a hypothetical younger child, responses received the 
maximum score (3 points) i^ child indicated that he or she 
would show child logic of addition by using fingers or 
manipulatives. If child indicated this response only after 
additional questioning, this response received 2 points. If 
additional prompts were necessary (e.g., child asked to use 
manipulatives in response), 1 point was scored. Reliability 
for codinij these responses was 78% agreement* Finally, 
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responses to questions about bow one can handle difficult 
problems were scored according to whether or not the child 
mentioned any of the following: using arithmetic operations 
(e«g«, breaking problem down into an easier problem); using 
meuilpulatives, external aids, or fingers; using external aids 
for memory purposes (e.g. flashcards); engaging in rote memory 
exercises to learn math; getting help from another person; 
self-checking work completed; and practiced math problems* 
Rell2U>lllty for these reponses ranged from 78% agreement (use 
of arithmetic operations) to 100% agreement (rote memory 
exercises to le^jrn math) r with a median agreement value of 
92%. 

Results 

Findings for three aspects of this study are presented 
below. The free recall task was used to examine g rade, 
teacher, and achievement level differences in children's use 
of a strategy before, immediately following, and subsequent to 
instruction in the use of that strategy, as well as their use 
of other non-instructed strategies. The child's ability to 
describe strategy use during study and recall and to recollect 
verbally the essential features of training was also examined* 
The second aispect of the study concerns children's performance 
on the spelling task, a task similar to those encountered 
regularly in school. Finally, the arithmetic task was used to 
assess strategies and metacognl tl ve understanding of 
mathematical concepts and processes* 

££££ fi&sall Task 

As indicated above, children received three trials in 
free recall: a pretest was given at the beginning of the 
session to assess spontaneous strategy use and s ;udy behavior. 
After very brief instruction in the use of catego ry 
organization during study and recall, children attempted the 
same items again to practice the trained strategy. Then, 
after Intervening experiences with the spelling and arithmetic 
tasks, children received a posttest recall task, employing new 
items to assess the extent to which the trained strategy would 
be maintained. 

fififij^ll perf ormance. The proportion of items recalled 
varied over trials, as might be expected if a training effect 
occurs, but more importantly, the nature of change over trails 
was not the same for all groups. As indicated in Figure 3, 
th^r^ are differences in the extent to which training is 
maintained at the time of the posttest for groups of children 
varying in achievement level and teacher characterls tics» 
Children of low or moderate achievement levels, who have 
teachers who rarely offer strategy suggestions, recall less 
information at the time of the posttest than do other groups. 
High achievers, on the other hand, do well regardless of 
teacher characteristics. 
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Figure 3. Recall by Children of Three A'chie vement 'Levels 
Whose Teachefs Differ in Use of Cognitive Strategy Suggestions 
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These findings are supported by an analysis of variance 
performed on the recall scores, which included grade (3 
levels), teacher (high or low in strategy suggestions), and 
achievement level (high, moderate, low) as between-sub jects 
variables and trials (pretest, training, posttest) f>8 a 
within-subjects variable. An overall trials effect, £(2, 92) 
« 50.43, £ ** .000, reflected increases in recall from the 
pretest (11 « .63) to training (H ■ .85) and posttest (11 = 
.81). In a separate analysis, the change from pretest to 
posttest was shown to be significant, F(l, 46) *■ 62.38, £l ' 
.000. The interaction of Teacher x Achievement x Trials, 
£(4,92) » 3.86, ' .006, is shown in Figure 3, and qualifies 
both a significant effect of achievement level, £(2,46) >= 
3.95, ft " .026 and an interaction of Achievement Level x 
Trials, £(4, 92) 2.58, a « .042. 

There is also a difference in proportion of items 
recalled by children of different grade levels, £(2,46) «= 
4.14, R ■ .022, which simply indicates that the effort to 
equate difficulty level by varying the number of items given 
to children of different grades was not entirely successful. 
First graders (U ** .80) had a somewhat easier task than did 
second (H « .75) or third (H ■ .73) grade children, although 
no apparent floor or ceiling effects were present at arty 
grade. 

U&& Ql Category Organization dj]jLin£ £££^11^ Ose of 
category organization during recall was assessed by means of 
the RR index of category clustering. Two major findings 
concerned differences between children from classrooms where 
teachers varied in strategy suggestions as this classification 
interacted with achievement level or grade level in 
determining performance. First, as indicated in Figure 4, low 
and average achievers from classrooms in which teachers were 
low in cognitive and strategy suggestions showed less use of 
category clustering on the posttest. These results closely 
mirror those shown above for recall scores, suggesting that 
variations in recall performance are due at least in part to 
the failure of these two groups to maintain use of the trained 
strategy. A second pattern of findings concerns differences 
in use of recall clustering by children of different grade 
levels whose teachers vary in use of cognitive and strategy 
suggestions. As Indicated in Table 15, first graders showed a 
greater difference in recall clustering as a function of 
teacher characteristics than did other grade levels. 

An analysis of variance of clustering scores, includin«j 
grade, teacher, and achievement level as between-sub jects 
variables, and trials as a within-subjects variable supported 
these interpretations. First, with regard to the information 
in Figure 4, the analysis showed a dramatic overall increase 
in category clustering from the pretest (Ii« .27) to the 
training trial (H ■ .85), which was well maintained on the 
posttest trial (tt « .81), £(2, 92) ■ 180.14, j> « .000. The 
9^. difference between pretest and posttest was also shov/n in a 



1C 



88 



.70 



60 1 



50 



o 

M 
H 

M 

CO 
CO 

Pi 
o 



AO 



30 



20 




High Strategy Teacher 
Low Strategy Teacher 



^ High Achievement 
Q Moderate Achievement 
Low Achievement 



Pre t es t 



Training 
TRIAL 



Post test 



ERLC 



Figure A. Recall Clustering by Children of Three Achievement 

Levels Whose Teachers Differ in Use of Cognitive Strategy 
Suggestions . 
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Table 15 

Category Clustering ia I 'SAii lEfi IndfiXl SllfiMll Children flf 

£lXAd£ L£32:£l& H]ififi£ Clagsroom Teachers £axy in n££ £t£ 
coqnittve/strategv Suggestions 

£££2iid ■ ThixA 

(n«23) (n«23) (n=23) 

Teacher 

High Strategy .54 .5 4 .60 

Low Strategy .44 .58 .62 

Total sample .48 .55 .61 
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separate analysis to be highly significant, £(1,46) » 149,75, 
B « •000* The interaction shown in Figure 4, Teacher x 
Achievement Level x Trials, £(4, 92) « 4^36, b« .003 , 
reflects less maintanence of an organizational strategy by low 
and moderate achievers who have spent the yexir studying with a 
teacher who rarely meikes strategy suggestions than is the case 
for high achievers in their classrooms or for any children who 
have studied with teachers high in strategy suggestionu. An 
' almost significant interaction of Grade x Teacher x 
Achievement Level x Trials, £(8, 92) » 1*92, » .066, 
indicates that this effect is more pronounced at first grade 
than at other grade levels. 

A second finding also concerns grade differences in 
recall clustering. As indicated in Table 15, there were 
fairly regular overall increases in clustering across grade 
level, £(2,46) « 9.93, .000. A more interesting finding 
is an interaction of grade by teacher, £(2, 46) « 4.41, |^ « 
• 018, also shown in Table 15, which indicates that at the 
first grade level, children v7hose teachers often made strategy 
suggestions used category clustering more than did those whose 
teachers vere low in strategy suggestions. An analysis of 
first grade data only showa a difference between high and low 
teacher groups, £(1, 17) « 7.81, c « .012. No such teacher 
differences appear at either second or third grade. 

Category Organization dilllna Stiliiy^ Categorization of 
items by category during study was found to reflect the 
patterns described above for recall and recall clustering. 
Children of moderate and lower achievement levels rrom 
classrooms in which teachers raraly suggested strategies were 
less likely to sort items by category as they studied during 
the post test. This was particularly true for the first 
graders, whose performance is depicted in Figure 5. Second 
and third graders, once shown the possibility of grouping by 
category during training, often did so on both the training 
and the posttesb trials. 

These patterns are responsible for an analysis of 
variance interaction of Grade x Teacher x Achievement Level x 
Trials, £(8, 92) « 2.51, ft « .016. Whe:i first grade data are 
analyzed separately, an interaction of Teacher x Achievement 
Level X Trials, £(4, 34) » 4.03, ft« .009, reflects the group 
differences shown at that grade in Figure 5. Second and third 
graders, in separate analyses, showed no such interaction. 
Bach .of these grades showed only a strong difference over 
trials in the amount of category sorting carried out during 
study. For second graders, an increase from pretest iH « .09) 
to the training trial (H « 1.91) was shown, which was 
maintained to a considerable extent on the posttest trial (H = 
1.78), £(2,34) « 124.02, c » •OOO. For the third graders, 
also, little sorting by category was shown on the pretest (H = 
.11), with a change to complete category grouping by every 
O child in the third grade sample on both the training and the 

ERJC posttest trials (H's for both training and posttest « 2.00) , 
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Figure 5. Category Sorting During Study by First-Grade 
Children Varying in Achievement Level and Teacher Cognitive 
Strategy Suggestions • 
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£(2, 24) « 235.11, « .000. For second and third graders, no 
differences in category sorting were shown as a function of 
teacher characteristics, achievement level, or interactions 
involving these factors. 

Another index of the extent to which children responded 
.to instructions to group items during study was the measure of 
proportion of all 10-s study intervals in which children moved 
ihs. pictures. This is a less precise index of category 
grouping than the experimenter's rating of the extent of 
categorization in the sort (above), since any sort of moving 
is coded, whether or not it involved placing items into 
category sets. Apparently all children learned from the 
training instruction that they should move pictures, since 
there was an overall increase from the pretest (H ■ .13) to 
the training trial (H « .69) in the children's tendency to do 
so, an increase that was we 11 -maintained on the posttest (H = 
.62), £(2, 92) « 90.54, ft - .000. No differences in the 
tendency to move pictures appeared as a function of grade, 
teacher characteristics, or achievement level, indicating that 
children equally often learned from the training instruction 
that they should move items, even if they didn't learn as 
consistently to move the items into category sets, 

naa QL a. fifilf-testing strategy dUJLiaa Stildy*. Another 
strategy that was potentially useful in the recall task was a 
very general strategy, one that is applicable in a wide range 
of learning situations in which the child must evaluate his or 
her state of knowledge so as to determine whether the goal of 
study has been accomplished. On each recall trial, the child 
was allowed to study as long as he or she wanted, and was 
instructed to tell the experimenter when study was completed. 
In this situation, self-testing would be a practical and 
accurate means by which to tell'if adequate study has been 
carried out. In self-testing, the child essentially engages 
in a trial test of recall and then checks to see how well he 
or she did in remembering the items. Training did not focus 
on this strategy, so it was not reasonable to expect that 
children would show a change in its use over trials. However, 
it was possible %ha.t training might produce a more general 
effect on children's performance, perhaps by motivating them 
to use available strategies to a maximum extent, and that the 
nature of such a general effect might vary across groups. In 
order to determine the nature and extent of training effects 
on self-testing, the child's use of this strategy during 10-s 
study intervals was examined. 

Dse of a self-testing' strategy was a relatively rare 
occurrence, observed on only 4.5% of the 10-s study intervals, 
for the sample as a whole. Older children showed increased 
use of the strategy, which rarely occurred among first-graders 
(il « .002) or second graders (H « .03), but was used to some 
extent by third graders (Ml » .12), £(2, 46) 9.03, r « ,001. 
Self-testing did not increase over trials, indicating that, as 
anticipated, training was relatively specific in its effects. 



not inducing children to engage in the use of a potentially 
helpful strategy that was not mentioned in training. This 
conclusion is qualified, however, by a higher order 
interaction of Grade x Achievement Level x Trials, £(8 92) « 
2.65, c « .011. Examination of the mean scores for this 
interaction indicates that for one group, the third grade high 
achievers, there was an increase in self-testing from the 
pretest (II « .14) to the training (H « .24) and posttest (fi « 
.18) trials. For this most mature group, then, training bad a 
aore general effect of encouraging effective study apart from 
the particular activity trained. For all other groups, 
however, self-testing ejther decreased or remained relatively 
const&nt at a very low level from the pretest to the training 
and posttest trials. 

other study Activities. Other Study activities that were 
recorded are two relatively immature strategies, liisiJiJjig. 
and naming items ^ that usually are negative related or 
uncorrelated with recall performance for children of the age 
levels observed here, and apparently contribute relatively 
little to the child's learning. Both of these study 
activities showed a decrease from the pretest to the training 
and posttest trials, as children adopted more active 
strategies of moving pictures and studying them in conceptual 
cateaories. 

Looking decreased from the pretest (H « .92) to the 
training trial (fi « .49), but then increased slightly from 
training to posttest (H « .58), £(?„ 92) « 60.16, r « .000. 
Naming of items during study also decreased from a mean of .50 
on the pretest trial to .25 at training and .33 on the 
posttest trial, £(2 92) » 12.80, ft - .000. For nrsdng, change 
over trials varied for children of different achievement 
levels, £(4, 92) « 3.34, a » .013, with highest initial use of. 
naming and the greatest decrease over trials shown by children 
of the lowest achievement level. 

Experimenters recorded the length of time that each child 
spent in study on each recall trial. Training produced an 
increase in the amount of time children studied, from a mean 
of 68 s at pretest to a mean of 84 s at training and 85 s at 
the time of the posttest. Older children studied longer than 
younger, £(2, 46) « 6.97, u * .002, with increases from an 
average of 58 s among first graders to 83 s for second graders 
and 100 s for third graders. An interaction of Grade x 
Trials, £(4, 92) - 3.41, E - .012, is due to a lesser change 
from pretest to training for the second grade group than for 
others, a finding of no particular value in accounting for 
performance findings. 



to assess their metacognitions about category organization as 
a study and recall strategy. First, on each of the three 
recall trials, children's descriptions of how they had studied 
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the items were coded according to whether or not categories 
were mentioned. Analysis of these scores indicated that 
categories were mentioned more often during training (H » *83) 
and at the post->te*^t « .73) than on the pretest trial (JHl « 
•11), indicating a greater awareness of the potential 
usefulness of the category structure of the lists following 
the brief training procedure, £(2, 92) » 70.53, © » .000, 
There is also a trend for children of high strategy teachers 
to show greater mention of categories following posttest 
recall than do children of low strategy teacherst This 
finding appears as a trend in the analysis of variance (£ « 
•091). When the posttest scores are analyzed separately^ the 
teacher difference is significant, £(1, 46) « 9.10, p « .004. 
No differences between groups of children from teachers 
varying in strategy suggestions appeared for either the 
pretest or the training trial. These findings are consistent 
with the differences among children of high and low strategy 
teachers on recall clustering meieures, described earlier. 
There was a trend (ja » ,078) for increased category mention 
with increasing grade, as might be expected as a function of 
older children's greater verbal skills and metacognitive 
understanding. 

Children were asked at the end of both the pretest 
and posttest to describe what they had done during recall to 
remember the pictures^ and answers were coded for mention of 
organizational strategies. Analyses indicated tha^ children 
«s7€5re more likely to mention orgaai^ation as a way t remember 
when queried following the posttest (11 » ,94) than they had 
been in the pretest V& « •28), E(l, 46) « 23,68, y » .000, 
This was particularly true for high and moderate achievement 
level children; low achievers showed considerably less 
increase from pretest to posttest than did other groups. An 
interaction of Achievement Level x Trials, £(2^ 46) « 4.46, £ 
« o017, highlights this pattern, Pin2Silly, analysis indicated 
that third grade children (H » #86) were more likely to 
mention organization in their responses than were second (M = 
•57) or first graders (H « .46), £(2, 46) « 3.37| s« ,043. 

At the end of the posttest, children were asked to 
describe the training instruction, in order to see if they had 
learned about the use of category organization as a strategy 
for recall. Analysis indicated variation in recollection of 
the training as a function of both teacher characteristics and 
children's achievement level. Children whose teachers were 
high in use of cognitive strategy suggestions in the classroom 
were more likely to verbalize an accurate recollection of the 
f:raining instruction (H « .95) than were those whose teachers 
rarely offered strategy ii^structions (H « .65), £(1, 46) = 
9.10, .004. Low achievers showed less accurate 

recollections of training (H « ,68) than did moJerate (H = 
.95) or high achiever - (BL - .83), £(2, 46) » 3.41, r - .041. 

Finally, children's responses to questions about study 
were examined In order to determine whether children mentioned 

as 



using self-testing or some other organized system in 
determining when they should complete study* Although no 
<^ instructions about how to determine when to stop studying were 

given during training, children showed an increasing tendency 
from the pretest (il « •SS) to the posttest (H » #83) to 
mention some procedure for determining when to complete study, 
£1(1, 46) ^ 8«57, ^ « .OOS. There was also an increasing 
tendency with grade level to describe the use of a procedure 
for deciding when to complete, study, F(2,46) « 5.94, « .005, 
which is consistent both with the grade differences seen in 
the use of the self-testing strategy during recall and with 
the generally increased metacognitive skill of children across 
grade levels. 

Spelling Tqsk 

Children's accuracy in spelling the words was evaluated 
by means of two scores: the proportion of words presented that 
were recalled correctly, and the proportion of letters within 
words that were recalled in the correct positions* Neither of 
the measures showed differences between grade jLeyels, 
achievement groups, or groups of children whose teachers 
varied in use of cognitive strategy suggestions. Overall, 
children recalled .IB of the words correctly iSSl * •27) and 
recalled .61 of the letters in correct positions iSH « .66). 
Since no differences in performance were obtained, efforts to 
identify group differences in study behaviors or 
metacognitions are of less interest than might otherwise have 
been the case. Nonetheless, comparisons of groups on several 
variables measuring study activity and children's concepts 
concerning study of spelling were made. 

Examination of the kinds of behaviors shown during study 
indicated that teacher characteristics had little influence on 
the kind of study that children used. There were differences 
among grade levels in the kinds of study behaviors most often 
observed.* with increases over grade in the use of self-testing 
and decreases in the proportion of time that children spent 
writing the words during study, as shown in Table 16. As 
indicated there, children as a group used looking as their 
most frequent strategy and also used naming (verbalizing names 
of letters) as a frequent activity at each grade level. 

An analysis of variance of the four behaviors coded 
during study, including grade, teacher characteristics, and 
achievement level as between-subjects variables, and behavior 
as a within-*sub jects variable, yielded effects that support 
these interpretations. A significant effect of behavior, 
£(3,138) » 24.05, £ « .000, reflects the considerable 
variation of use of the'various study activities. An 
interaction of grade with behavior, £(6,138) « 3.18, £ « .006, 
indicates differential use of the four study behaviors at 
different grade levels. When each study behavior was analysed 
separately, only self-testing showed a significant difference 
between grade levels, £(2,46) « 11.93, c ^ .000 and also, a 
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Table 16 

behaviors Shom. by (Children fll Ikt^ fiJlMfi L&^L&lS. Hhiifi 
Studying Spoiling 

Grade 

^tiid:^ Behavjgr 



Looking 


.71* 


.86 


.77 


.78 


Naming 


.46 


.54 


.45 


.49 


Writing 


.48 


.36 


.22 


.36 


Self-testing 


.11 


.12 


.42 


.20 



*Each value represents the mean proportion of study intervals 
in which study behavior was observed. 



ERIC 



85 97 



ERIC 



trend for an interaction of grade with achievement level/ 
£(4,46) « 2.42, & » •062. This interaction reflects the very 
high use of self-testing (£1 « •70) by third grade high 
achievers, a group that also employed self-testing to a 
notable extent in the free recall task described above* There 
were no group differences in amount of time spent studying, 
with children averaging 91.4 s in preparation for recall. 

Children's responses to interview questions about how 
they had studied for recall and how they decided when to end 
study were examined for descriptions of self-testing 
activity during study. An increase in such descriptions was 
seen over grade level, increasing from first (U « .70) and 
second (H » .75) to the third grade (H « •89) , £(2,46) « 7.47, 
£L « .002. Significant interactions of grade with achievement 
level (£ » .006) and grade with teacher characteristics in - 
.028) are not readily interpretable* 

Children's metacognitions about how to study for spelling 
lessons in school were evaluated by considering the likelihood 
that children would describe various study activities, 
including self-testing, rote methods, use of spelling rules, 
emd use of semantic elaboration as ways of studying spelling 
words. As indicated in Table 17, children w^re more likely to 
suggest rote strategies or self-testing than they ^;7ere to 
mention the use o^* rules for spelling or semantic elaboration 
of letter relationships, £(3,138) » 41.58, £ « .000. These 
patterns varied to some extent across grade levels, as 
indicated in Table 17, where it can be seen that the 
strategies most often described by first graders are rote 
methods, while second graders mention rote methods and self- 
testing, and also describe the use of semantic elaboration 
more often than do other age groups. Third graders are most 
likely to describe self-testing, although they also mention 
rote methods to a considerable extent. These patterns are 
reflected in an interaction of Grade x Response, £(6,138) = 
4.06, 3^ « .001. Analyses of each strategy separately 
indicates significant grade differences in the mention of both 
self-testing (£(2,46) « 4.30, pt « .019) and elaboration 
(£(2,46) « 6.38, a « .004). Higher order interactions of 
Grade x Achievement Level x Response (£ « .012) and Teacher 
Characteristics x. Achievement Level x Response (ft « .035) are 
difficult to interpret and will not be considered further* 

Arithmetic lasK 

-Analyses of children's performance on the arithmetic 
problems given as the first part of the task indicated that 
the number of problems attempted increased with grade level, 
£(2,46) « 59.77, ft « •OOO, with first graders attempting an 
average of 7.34 problems, second graders .attempting 9*39, and 
third graders attempting 11.28 of the 12 problems presented. 
This is reasonable, in that children of higher grades should 
IP greater expertise in arithmetic and be able to deal with more 
difficult problems. A trend for a grade effect was seen for 
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Table 17 

Developnienii of Hetacoonitions Concerning Spelling! Mention of 
Ways of Studying Chlldggn fi£ ThLSS. hs^LSlS. 



1 



Rote Methods 
Self-Testing 
Semantic Elaboratic 
Rules for Spelling 



.78 


.91 


.83 


.84 


.48 


.74 


1.17 


.77 


.17 


.35 


.00 


.19 


.04 


.09 


.17 


.09 
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the proportion of problems that children completed correctly 
of those that were attempted, £(2,46) « 2,97, a « ,061. 
First-graders solved less of the problems attempted (11 « .60) 
than did second (M « .68) or third grade children ftt « .73). 
An interaction of grade with teacher characteristic, £(2,46) = 
3.73f £ ■ .031, reflected a difference among first graders 
between children whose teachers were low in strategy use (ii « 
.52) and children whose teachers were high in strategy use (tt 
~« .69) in the proportion of problems completed correctly, a 
difference that did not appear at higher grades. 

A question of particular interest concerned the kind of 
strategies that children might use in attempting to solve the 
problems. Five solution strategies that children were 
observed to use were coded and analyzed in an analysis of 
variance involving grader achievement level, and teacher 
characteristics as between-subjects variables, and correctness 
of response and strategy as within-subjects variables. Use of 
the several strategies varied considerably, £.(4,184) « 43.17, 
a « .000. The most frequently observed strategy (on 49% of 
all problems attempted) was elaboration ^ j^hfi cepcesentation 
through il&S. Sit manipul ative flX f ingers.t. which occurred 
when children used some kind of external aid or their fingers 
to aid solution of the problem. Counting as a strategy was 
recorded (on 35% of all problems attempted) when children 
counted aloud, with or without any visible referent, as a way 
to solve the problem. Carrying out arithmetic Qperatigns 
was recorded for 18% of all problems attempted and occurred 
when children used traditional means of solving the problem, 
usually by using paper and pencil or talking aloud about 
carrying out specified arithmetic operations or numbers. This 
often was indicated in children's booklets by marks for 
carrying or borrowing or doing steps in long division, etc. 
Elaboration af iM representation thlPUgh thS. ilSSL fif. Symbo li c 
processes was the least frequently observed strategy (on 2.2% 
of all problems attempted) and was defined as using an 
arithmetic relationship to simplify or break down the problem 
into easier steps for solution. When children showed no 
visible strategy use and no sign of carrying out traditional 
arithmetic operations, retrieval was recorded (on 32% of all 
problems attempted). 

The strategies children us,ed on each problem were related 
to whether or not the problem was solved correctly, £(4,184) = 
35.71, c « .000, in ways that varied both with grade (Figures 
6 and 7), £(8,184) - 2.34, £ » .021 and achievement levels 
£(8,184) « 2.14, R « .034. In general, children increased 
their use of manipulati ves, counting, and arithmetic 
operations and decreased their use of retrieval on the more 
difficult problems (the incorrectly answered ones). Children 
whose teachers often made strategy suggestions showed a 
different pattern of strategy use than did those whose 
teachers seldom suggested cognitive or strategic activity in 
O the classroom, £(4,184) « 8.86, jt « .0 0 0 . Grade, 

EWC achievement level, and teacher-defined group differences were 
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further investigated by carrying out analyses separately on 
data for each of the strategies • Manipulatives were employed 
more often by children whose teachers were low in strategy 
suggestions, p{l,46) » 15*56r c » .000 and were used by these 
children particularly on difficult problems, £(1,46) « 4*66, £ 
« •036. Pirst-graders were more likely than other groups to 
use manipulatives on problems that they answered correctly, 
-While all age groups were likely to use manipulatives on 
difficult problems, £(2,46) » 3*42, c » •041, as can be seen 
in Figures 6 and 1. fiamtina was shown more often by children 
whose teachers were low in strategy suggestions « ^43) than 
by those whose teachers often employed cognitive and strategy 
suggestions (H « .29), £(1,46) » 6.07, ji « .018. Arithmetic 
operations were used more often by third graders, as can be 
seen in Figures 6 and 7, than by younger groups, £(2,46) « 
4.74, £ « .013. The use of symbolic representation , which was 
low at all grade levels, showed no differences attributable to 
grade, achievement level, or teacher characteristics. 
Retrieval was seen more often with children whose teachers 
were high in strategy suggestions (a » .38) than with children 
whose teachers were low in such suggestions (H « .23), £(1,46) 
« 8»18, ft » .006. Children of moderate or high achievement 
levels were more likely to use retrieval on problems answered 
correctly than were low achievers, and also, were less likely 
than low achievers to use retrieval on problems answered 
incorrectly, £(2,46) « 4.63, c » .015. Use of retrieval for 
correct and incorrect problems also varied with grade level, 
£(2,46) » 4*24, £ » .020, as indicated in Figures 6 and 7, 
where it can be seen that second and third graders 
differentiate the use of retrieval to a greater extent for 
easy and difficult problems than first graders are likely to 
do, perhaps showing a greater ability to regulate strategic 
behavior according to the demands of a problem. The finding 
of lesser use of manipulatives and counting strategies and the 
greater use of retrieval by children whose teachers are high 
in strategy suggestions relatively to those whose teachers are 
low in this classroom activity is contrary to expectations. 
It may reflect the slightly higher mathematics achievement of 
children from classrooms of teachers high in strategy use. If 
these children are more capable with mathematics, they may be 
able to deal adequately with problems by using a retrieval 
procedure rather* than a more overtf external strategy or 
representational process. 

When children were asked to check their work, only 7.8% 
of all errors made were detected and corrected; older students 
tended to be more likely to correct their errors (ji « .094) 
and were more systematic in checking their work, £(2,46) = 
12.69, ft « .000, than were .younger. No differences between 
achievement levels or teacher-defined groups were seen. 

Analysis of the types of errors children made revealed 
that approximately two-thirds of all errors were a result of 
incorrect mathematical procedures or operations, while the 
remaining errors involved incorrect mathematical facts, 
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£(1,46) » 26,26, £ « •OOO, Inspection of Figure 8 reveals 
that first-grade students made more procedural and less 
factual errors than second- emd third-grade students, £(2,46) 
« 8,12f £ « •001, This result is probably due to the first- 
grade students' lack of knowledge of more advanced arithmetic 
procedures and their use of manipulatives to ensure the 
accuracy of simple addition and subtraction facts* 

Also investigated in the present study was children's 
metaknowledge for solving arithmetic problems, a topic that 
has received little attention in past work on the development 
of number concepts. In order to learn how children 
conceptualize the logic of simple arithmetic problems, an 
exploratory interview was conducted and children's verbatim 
responses were recorded. In one of the questions, children 
were asked to look at answers to problems previously solved 
and to prove to another that the answers given were really the 
correct ones. The suggested use cf external aids or 
manipulatives was the most frequent response to how one could 
prove that an answer to an arithmetic problem was correct, 
£(2,92) e 16.82, £ « .000, as indicated in Table 18. Responses 
varied with grade level, £(4,92) « 2.63, ji « .039, with third- 
grade children suggesting the use of arithmetic operations 
more often and the use of external aids less often than the 
younger students did. Nonstrategic responses, such as asking 
teacher for the correct answer or reworking the problem, were 
often suggested, especially by the oldest group. 

In a second metacognitive task, children were asked to 
explain to a hypothetical younger child the logic of an 
arithmetic operation. Although many children required some 
prompts before providing a satisfactory response, the students 
generally were quite successful in explaining the logic of an 
addition operation. No group differences related to grade, 
achievement level, or teacher characteristics were found in 
children's ability to represent the concept of addition 
appropriately. 

The third topic queried in the metacognitive interview 
conce;:xied children's views of how to deal with difficult 
arithmetic probljems. The most common responses referred to 
the use of some kind of manipulative to represent the problem 
externally. Also quite frequent were responses concerning the 
use of arithmetic operations or seeking help from another 
person. Infrequent responses described the use of rote 
methods or aids designed to influence memory, self-checking 
activities, and practice. Differences in category use for the 
entire sample, £T6,276) « 33.56/ e » .000, are shown in Table 
19. Use of the various tesponse categories varied with 
achievement level, also indicated in Table 19. Low achieving 
students suggested the use of logically related numerical 
operations as a means of dealing with difficult problems less 
often than average and high achieving students did. Low 
O . achieving students were more likely than average and high 
ERJC achieving students to suggest seeking the assistance of other 
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Table 18 

Answers Qis^ hiL Children ^2! Xll£££ Ql^^ LevelS ^ QUfiStions 

fl]2fiut fli2H i^a. Prove Answers iQ. Arithmetic Ptoblema aJLS. 

Correct 

Total 

Answer QL^dS. 1 filMfi 2 ^zTasS^ 1 ££Lmcl£ 



Use manipulative 

to represent problem .65 



Use mathematical 
operations to 
prove answer 

Other methods 



.09 
.26 



.83 .44 

.13 .28 
.39 .67 



.66 

.16 
.42 
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Table 19 

Answers fiiifill Children siL Three fil^dfi LfiYfilfi tfl QBSStion 
About How lieal with Difficult Arithmetic Probl emg 

Total 

Answer Qlq^ 1 fic^ 2 ££&d£ 1 

Use external aids 

to solve problem .74 .81 .75 .77 

Use arithmetic 

operations .05 .33 .29 .23 



Get help from another 
person 



.42 .10 .17 .22 



Engage in rote 

memory exercises .16 .14 0 .09 

Practice doing 

problems .05 .14 .04 .08 

Use external aids 
for memory (e.g.r 

flashcards) .05 .10 0 .05 

Does self-checking 0 0 .08 .03 

when working problems 
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persons (e.g., the teacher) In dealing with difficult 
arithmetic problems. 

In summary, the present study investigated first-, 
second-, and third-^grade children's strategic behavior and 
metaknowledge for solving written arithmetic problems. 
Children were observed to be strategic in their approach to 
solving the arithmetic problems presented, and as early as the 
first grade varied their strategic approach based on the 
difficulty level of the problem. The use of external aids or 
manipulatives was appreciated by children at all three grade 
levels, as evident in both their approach to problems and in 
their responses to the metaknowledge interview. Students 
rarely attempted to break problems down into easier steps for 
solution. Older and higher achieving students revealed a 
better understanding of the logic inherent in mathematical 
operations in their responses to the interview questions than 
did younger or lower achieving children. 

piSGusaion 

A primary goal of the present study was to determine if 
there were differences in the memory task performance of 
children whose teachers varied in the extent to which they 
suggested cognitive strategy suggestions in the classroom. 
Analyses of performance on three tasks indicated that 
differences between groups of children whose teachers varied 
in this way appeared primarily in their reactions to a 
training procedure carried out on a somewhat novel memory 
task. On this task, which involved free recall of category 
items, children of moderate and low achievement levels showed 
differences related to teacher characteristics. Children of 
high achievement levels generally were positively affected by 
a brief training procedure, maintaining strategy use on a 
posttest trial with new materials. Among average and low 
achievers, the degree to which maintenance of the trained 
strategy was shown was related to teacher characteristics. In 
particular, average and low achievers whose teachers were high 
in strategy suggestions in the classroom were more likely to 
use organization during recal 1, recal 1 more items, and 
organize items to a greater extent during study (especially 
at first grade). In general, children whose teachers were high 
in strategy suggestions showed somewhat greater ability to 
articulate verbally the features of the organizational 
strategy that they were taught and were better able to 
recollect the essential features of the category training 
proce^dure when queried at the end of the session than were 
children who had spent the school year with a teacher who 
rarely made strategy suggestions^. Thus, a pattern of varying 
benefit of training appears • on several measures that index use 
of category grouping as a' study/recall strategy, lending 
strength to a conclusion that teacher characteristics 
influence children's reaction to training. 

Q There were several indications that first graders were 
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particularly affected by their teachers' use of strategy 
suggestions^ First graders rhowed greater relationships 
between teacher characteristics and both the likelihood of 
sorting items by category during study on the posttest trial 
emd the tendency to use category clustering in recall. First 
graders have had less total exposure to teachers, and might be 
particularly affected by the extent of their teacher's 
emphasis on cognitive processing strategies. It is also 
llikely that first graders are more dependent upon the teacher 
na a source of information about how to study than older 
children are, since their own limited metamemory and self- 
regulatory skills make them less able to invent and accurately 
evaluate their own ways of learning. 

The brief training instruction given in free recall was 
generally quite effective in promoting strategy use for these 
young children. Several components of the instruction were 
important in creating this effect: children were encouraged to 
participate actively in sorting items by category during the 
instruction period, they received a practice trial on which 
they were prompted to use the strategy, training instructions 
directly connected sorting during study with ordering of items 
by category during recall and suggested a retrieval strategy 
based on category organization, and finally, children were 
given an explicit rationale about the usefulness of the 
strategy in improving performance as well as feedback about 
their success in >sing it. Thus, training was both explicit 
and detailed, requiring the child to be active in using the 
trained procedure, and providing a rationale for it. 
Considerable maintenance was shown on the posttest, although 
the study did not provide a strong test of maintenance, since 
the posttest was given in the same session, by the same 
experimenter who had provided training, and was separated from 
training only by two other brief tasks. Thus, it is not 
surprising that children maintained the strategy as well as 
they did^' though it is, perhaps, surprising that average and 
low achievers with low strategy teachers did NOT maintain the 
strategy any better than they did. 

Other study strategies were also recorded, in order to 
see if training would have an effect on their use. The 
child's tendency .to move pictures was affected very strongly 
by training, since instruction directly included mention of 
such activity* No instructions were given about the use of 
three other strategies observed during free recall study. For 
looking and naming, there was a decrease in use over trials 
for the sample as a whole, as children came to engage in other 
strategies that replaced these less mature ones. Self-testing 
occurred much less often than other study strategies, and in 
fact, was relatively non-existent in the youngest group. With 
age, there was an increase in both observed self-testing and 
the child's tendency to describe the use of a self-testing 
strategy during study, on both the free recall and the 
spelling tasks# Generally, training did not have any effect 
on the child's use of self-testing during the recall task. 



However, for one group of children, a training effect did 
appear: for the most developmental ly mature group in the 
sample, the high achievers at the third grade level, self- 
testing in preparation for recall increased from the pretest 
to later trials. The training procedure may have had a 
generally motivating effect for these children, so that they 
not only used the trained strategy, but were able to go beyond 
training to generate another useful and effective strategy. 
The same group of children showed high use of self-testing 
during the spelling task, which might reflect a carry-over 
effect or simply a greater propensity to employ this strategy. 

An activity that one might consider to be related to 
self-testing in the spelling and recall tasks is that of self- 
checking, assessed in the arithmetic task when students were 
told to go back and "check" their work. An increase with 
grade level in the effectiveness with which children could 
carry out this strategy corresponds well with age changes in 
the use of self-testing on the other tasks. However, findings 
imply that self-checking is a more complex and difficult 
procedure, in that children were seldom able tc use this 
technique to improve their performance in the arithmetic task. 
Less than 8% of all errors were identified and corrected when 
children were instructed to check their work. As indicated in 
the first study, teachers expect even very young children to 
be able to carry out self -checking activities, an expectation 
that may be unrealistic at these early grades. 

Pew teacher differences appeared for the arithmetic and 
spelling tasks, which are more similar to tasks that children 
typically encounter in school. Children whose teachers are 
high in strategy suggestions showed somewhat greater 
competence on the arithmetic i.roblems, completing correctly a 
greater proportion of items attempted, and using retrieval 
rather than manipulati ves or counting strategies in the task. 
These differences may be related to the somewhat higher 
mathematics achievement of children whose teachers were high 
in strategy use. In spelling, no differences were shown 
between groups varying in teacher characteristics. Perhaps 
for tasks regularly encountered in school, children are able 
to develop effective strategies through assistance from a 
variety of sources: parents, other teachers, individual 
practice, or even through examples provided by other children, 
so that the teacher's influence on performance is only one of 
many influences. Or, it may be that these well-practiced 
tasks are ones in which even a relatively low strategy teacher 
wi 11 ' ultimately suggest enough appropriate strategic 
approaches to enable the child to deal effectively with t.ie 
tasks • 

The spelling task was unique in not only allowing us to 
examine performance and strategy use during study, but also, 
in providing an indication of the children's metacognitions 
about spelling. Observations indicated that developmental 
changes in study methods appear over these grades: the first- 
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graders relied primarily on a simple strategy of looking at 
itemSf with some use of naming and writing activities. At 
second grade^ children were even more likely to use these 
strategiesr and like first graders^ did not employ self- 
testing. At the third grade level, although looking and 
naming are still frequent, children now also employ self- 
testing. Older children may be better able to coordinate a 
variety of task-appropriate strategies for spelling, since 
they show more use of the entire set of strategies than is 
true at earlier grades. Their use of writing while looking at 
the words is less than that shown by younger groups, probably 
because they have incorporated writing activity into self- 
testing strategies. Children's metacognitions cUDout spelling 
are consistent with the behavioral findings, in that young 
children frequently mention rote methods such as looking, 
naming or writing items, while older children are more likely 
to mention the more active self-testing strategy, a strategy 
that has been suggested recently in recommendations for ways 
to remediate children's spelling disabilities (Ganschow, 
1983) • Children rarely describe the use of rules for spelling 
as a way of dealing with spelling tasks, a finding that is 
surprising in light of the content of school spelling lessons, 
which usually include consideration of rules for relating word 
sounds to their representations in written language and also 
in light of research on spelling, in which children are shown 
to adopt rules based on complex systems for relating phonemes 
and graphemes (e.g., Barron^ Treiman, Wilf, fi'^Kellman, 1980; 
Marsh, Desberg, & Cooper, 1977; Marsh, Friedman, Welch, & 
Desberg, 1980). 

The arithmetic task was also used to investigate 
strategy use and metacognitive activity. Viewing children's 
matbeuatical performance from an information-processing 
perspective is a relatively new approach, and recent research 
in this area has been directed toward understanding the 
development of computational skills and problem-solving 
strategies as well as investigating the processing demands for 
individual arithmetic tasks. For example, Siegler and 
Robinson (1982) recently investigated the development of 
numerical understanding among preschool children. They found 
that some children as young as three years of age were able to 
count successfully, compare numbers, and do simple arithmetic 
problems. Findings of the present study indicated that these 
somewhat older children are highly strategic in their approach 
to arithmetic problems, using manipulatives, counting, or 
arithmetic operations appropriately depending upon the 
difficulty level of the problems encountered. In several 
existing theories of mathematical competence (Ashcraft, 1982; 
Siegler & Shrager, 1983), the assumption is made that 
individuals first attempt to retrieve an answer from memory. 
Only when retrieval fails are strategies invoked to compute 
the answer. Siegler and Shrager (1983) suggest a* three-phase 
process in arithmetic problem solving, moving from retrieval 
to elaborations of the problem representations to using 
traditional arithmetic operations to solve a problem. In the 
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present study^ children showed changes in strategy use 
dependent upon problem difficulty that in general lend support 
to this model* 

. Older and higb-*acbieving students revealed a better 
understanding of the logic inherent in mathematics in their 
responses to the interview questions than did younger or lower 
achieving students* In proving emswers correct or in dealing 
with difficult problems, older children were more likely than 
younger to mention mathematical operations (e*g*, use addition 
to check subtraction), reflecting their superior understanding 
of the relationships between different mathematical 
operations* They were also less likely to rely on uncertain 
sources, such as another person, and less likely to rely on 
rote learning or practice activities as ways of dealing with 
arithmetic problems than were younger children. 

In summary, children showed variations in strategy use in 
school-related tasks as a function of grade level and, in some 
cases, with level of achievement, as well* However, little 
variation as a function of teacher characteristics was shown 
on either the arithmetic or the spelling task* When children 
were required to learn a novel strategy, high achievers were 
able to do so in all cases* Moderate and low achievers, 
however, were able to benefit by a brief strategy training to 
a greater extent if their classroom teacher was one who 
regularly suggested strategies for studying than if their 
teacher rarely did so* A high strategy teacher, then, can be 
influential in enabling children to learn new strategies. 
Such teachers may be affecting children's metacognitive 
J earning capabilities, as well as their task performance, when 
they engage in frequent strategy suggestions in the classroom. 
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Chapter 4. Development zmd Evaluation of a Workshop for Teachers 

As an outcome of the work reported above, the research 
team undertook the development of a workshop that could be 
given to elementary school teachers, which is summarized in a 
written narrative presented below in Chapter 5. The workshop 
incorporated information on memory development, strategy use, 
and metacognitive skills of children from kindergarten through 
the higher elementary school years, and also, summarized 
information obtained from the observational and questionnaire 
measures and the interviews with teachers conducted as part of 
the first study. 

Several presentations of the workshop were made, and a 
videotaped presentation of it is available from the authors. 
Participating teachers were asked to complete questionnaires 
to assess their knowledge of memory development before and 
after attending the workshop and to obtain their evaluations 
of the content and structure of the workshop. Information 
derived from these measures is presented below. 

Subjects 

Workshop participants were 64 teachers and administrators 
from public schools in the greater New Orleans area. A total 
of 53 teachers and administrators took part in workshops given 
at two suburban schools. An additional 11 individuals 
attended a workshop presented at Tulane University. 
Participants were 20 teachers of grades K-1, 18 teachers of 
grades 2-3, 16 teachers of grades 4-6, 3 special education 
teachers, and 7 administrators. Most teachers reported that 
the children in their classrooms were of mixed (75%) or 
average (15%) ability levels. Information forms completed by 
63 participants indicated that they had taught for an average 
of 13.3 years (SD » 6.5), for 8.4 years (SD « 6.0) at the 
grade. level they were teaching at the time of the workshop. 
Most teachers had completed college majors in elementary 
education (78.7%), while others had studied early childhood 
education (8.2%) « special education (3.3%), or other areas 
(9.8%). Nearly half of the sample had completed some graduate 
work, including 29% who had earned an advanced college degree. 

Materials 

A videotape was prepared to demonstrate ways in which 
children typically study in memory tasks. The first part of 
the tape showed two childreh carrying out a free recall task. 
The first child was a 7-year-old, who showed typically- 
immature study behaviors (looking at and naming pictures 
during a very brief study period) and limited recall. The 
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second child was a 10-year-old who showed mature and effective 
study behaviors (grouping and studying items by category, 
self-testing recall readiness) and excellent recall of the 
list items. This part of the tape was used during 
presentation to demonstrate the contrast between children of 
two developmental levels, and to show the varied effectiveness 
of different strategies in promoting learning. The second 
part of the tape demonstrated a training procedure, in vhich a 
child was taught to use a self-testing strategy to evaluate 
his knowledge state during study. The tape showed that with 
the use of this study strategy, the child was able to recall a 
substantial number of list items. 

An outline of the workshop was provided for each 
participant to use during workshop presentation. The outline 
is given on the first pages of Chapter 5, below. A copy of 
the complete workshop narrative was given to each participant 
at the end of the session. 

A 12-item questionnaire was prepared to assess teachers' 
understanding of concepts emphasized in the workshop. This 
questionnaire is shown in Table 20. Items were selected to 
tap teachers' knowledge of developmental changes in memory and 
metamemory skills, their awareness of the effects and 
limitations of memory training procedures, their views of 
children's motivation, and their evaluations of particular 
memory strategies. A second questionnaire (Table 21) was used 
to obtain teachers' evaluations of the workshop content 
(interest level and value of the material presented, 
applicability of information in the classroom, and specific 
examples of such applications) and the structure of the 
presentation (materials used during the workshop, degree of 
emphasis that various topics should receive) . 

Procedure 

The workshop lasted approximately 2 hours. For the first 
90 minutes, four members of the research team made 
presentations on topics including memory development, 
strategies, metamemory, and self-regulation of memory efforts. 
This information was based on the literature on memory 
development and training. Next, information concerning the 
strategy suggestions we saw teachers use in the classroom was 
given, and the value of these strategies for children's 
learning was discussed. A presentation of information on 
effective training of memory skills was made next, focusing on 
training methods that have been shown to produce maintenance 
and generalization of a trained strategy. Training of 
metaccgnitive and self-regulatory skills was discussed, with 
emphasis on helping children develop the abilities to 
generate, evaluate, and regulate their own memory efforts. 
Encouragement of children's motivation for task performance 
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Table 20 



Questionnaire Used to Assess Teachers' Memory 



K 5«lf--test ing as a study strategy is used often by both 
younger and oldoc children* T P 



2. Memory training studies bava generally been successful in 

a) teaching inmatura learners to transfer the learned 
strategy to new situations. 

b) inpcoving the ivmatuce learner's immediate aemory 
task perforitance. 

c) getting children to continue using the learned 
strategy. 

d) all of the above. 



3. Children's Motivation can be fostered by 

a) praise and encouragement. 

b) competition between students. 

c) using material having intrinsic interest to the child. 

d) using games as a learning activity. 

e) all of the above* 



4. Repetition of facts and attributing meaning to the information 
to be learned are equally effective study strategies. T F 



S. Research on the *finger counting strategy* concludes that 

a) finger counting should be discouraged because young 
children will become too dependent on it. 

b) finger counting should be discouraged because cote 
mevorisation of math facts in young children is a vore 
efficient strategy. 

c) finger counting should be encouraged because success 
vith using fingers better enables the young child to 
interna liie number concepts. 

d) both a and b. 



6. Hetaaemorial training (teaching children about their own 
learning proceoses) 

a) is most appropriate in kindergarten because this 
is when children are most receptive to this type of 
training. 

b) is successful at all developmental levels. 

c) is K>ore effective at older ages because children are 
more cognitively mature and can better understand and 
utilise this information. 

d) has no effect on children's memory task performcnce. 



Concepts Before and After Workshop 



7. A memory or study strategy that works with jUixJit graders will 
work just as well with fourth qradt^rs > T P 



6. A memory strategy is best described as 

a) a voluntary, goal-directed activity to aid learning. 

b) a vay of calculating mathematical formulae. 

c) a repetitive activity designed to stamp in facts. 

d) a fairly automatic technique children will adopt to 
deal with a task. 

9. Hhen children have to learn material for the first time, such as 
new vocabulary words, it is best if the teacher tells them 

a) to say the word 5 times. 

b) to write the words once with their favorite pencil. 

c) to study hard. 

d) to think of something the new word reminds them of and 
form an association. 

10. Children who do not use efficient study strategies 

a) perform veil in school. 

b) can be trained to use efficient study strategies. 

c) often are not identified until the fifth or sixth 
Qcades. 

d) do all of the above. 

11. A kindergarten child is asked to study a group of 25 pictures 
for later recall. (The pictures show various items of clothing, 
animals, cooking utensils, and toys.) Hhen studying, the child will 
probably 

a) just look at the pictures. 

b) sehearse by saying the names of the pictures over and 
over. 

c) organixe the pictures into separate categories (put 
all the animala together, all the clothing together, etc.). 

d) give himself/herself a trial test before completing 
study to see how much has been learned. 

12. Training studies have shown that the most effective way to 
increase children's understanding and use of strategies is to 

a) give str ategy-^af f ect training, instructing the 
children in how much fun a strategy is. 

b) show children an older child modeling strategy 
techniques. 

c) allo*5 the children to do whatever they want to learn. 

d) give strategy-utility training so children can 
evaluate for thefnoelves how effective a strategy is. 
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Table 21 




Questionnaire Used to Determine Teachers' Evaluations of the Workshop , 


IMORY DEVBLOPMBHT WORKSHOP 

1 > 


2. In your view, what was the aost iMportant point »ade in the workshop? 


Content of th« Workihop 




evaluate aach of the fol^Ipving aopecbs of bhe informabion presenbed in 
he workshop using the 5-poinb scales provided, and please also write 
)Bs»ent8 to explain your ratings* 

How interested were you in the Material presented? 

Very Nob ab all 
Interested Interested 
1 2 3 4 5 

}NMaent8s 


3. How easily do you think your children will adopt strategies like 
those discussed in the workshop? 

Very Hot at all 
Easily Easily 
1 2 3 4 5 

Comnentst 


How nuch of the workshop infomation was new to you? 

All of it None of it 
1 2 3 4 5 


4. Give examples of how you have used the suggestions aade in the workshop 
in your teachint> this past week* Please describe how well they worked. 


)Risients t 




What is the potential value of the workshop information for teachers? 

Very Hot at all 
Useful Useful 
1 2 3 4 5 


If you haven't used any of the suggestions, do you plan to do so? If so, 
tell about the situations or areas in which strategies can be suggested* 


OMsentsi 


If you haven* t used th\\tn and don't plan to do so, please explain why. 


• Row easily do you think you can apply these suggestiono to your own 
ia»sroom situation? 




Very Not at al) 
easily Caoiiy 

* « J ^ 9 

OMftentsi 


ivo Know cnac liiv au^iicDi. Auiia wauo *n cnv woEKsnop uKcen cvpino CvCiciiCEa 

of procedures that they have developed thesi&elves to help waiter particular 
tasks. Please give us some examples of strategy suggestions that you have 
used with children that we did not mention, (Please use opposite side of 
this oheet, if neceosaryJ 
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Table 2 1 , continued 



structure of tht Horkihop 



ilu«te cich of the following aspects of the workshop using the five-point 
lie provided » and please also write comneuts to explain your rating. 



esentation 



Excellent ' 
1 



Poor 
5 



iMients s 



Slo-Visusls/ 
[>eiMonstrations 



Excellent 
1 



Poor 
5 



Miente s 



■siples used to 
Illustrate points 



Excellent 
1 



Poor 
5 



HMientB 



tlines provided 
during workshop 



Excellent 
1 



Poor 
5 



nmentss 



ndouts given at 
end ot workshop 



Bxcelltnt 
1 



Poor 
S 
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The following areas wert covered in the workshop* Khlch of these do you 
think should hive received greater or leaser es^phasist 



Keeds 9 tester Emphasis Emphasise 
eaphasio OX Less 



Memory developi\ent# an described 
through research 



Age changes In MStasetoory 
(knowledge) 

Strategies teachers used 
in our study 

Row to train strategy use 

Row to stake training effective 
and lasting 



He are planning to present this workshop to other teachers in tlie future* 
If there are things we should CHANGE In the workshop^ what are they? 
Please give as much information about your views as possiblei so that we 
con improve our presentation^ 



THANKS AGAIN FOR YOUR PARTICIPATION IN THIS PROJECTI 
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was discussed brieflyr after which some general principles of 
memory facilitation in the classroom were described. During 
the last 30 minutes of the vorkshopr members of the research 
team discussed with teachers specific examples of strategy and 
study suggestions for different grade levelsr derived from our 
observations and interviews. Teachers were encouraged to 
describe techniques they had developed for use in their own 
classrooms and to talk 2Q)out ways that they could apply some 
of the general principles of memory facilitation. 

An initial presentation of part of the workshop was made 
to a group of students from the Department of Education at 
Tulane University. On the basis of their suggestions, we 
revised and elaborated the presentation* Subsequently, the 
workshop was given at two schools, where teachers were asked 
to complete questionnaires that would allow us to evaluate the 
workshop. Participants were given an initial pretest (Figure 
20) to assess their knowledge of memory phenomena. They were 
given an outline to use during the workshop, and were 
encouraged to raise questions as information was presented, A 
short break for refreshments and relaxation was given after 
approximately one hour. At the end of the workshop, teachers 
completed a posttest, identical to the pretest and were given 
a copy of the workshop narrative. About a week later, 
teachers were vi&ited in their classrooms and asked to 
complete an evaluation form that requested their judgements of 
the workshop. In a later presentation of the workshop to a 
small group at Tulane University, only an abbreviated form of 
the evaluation questionnaire was given. 



Fifty-two teachers at the schools completed the pretest 
and posttest assessments of memory knowledge. Evaluations of 
the effectivenes of the workshop in promoting learning was 
assessed by comparing the accuracy of responses made by 
teachers before the workshop began with their accuracy at its 
conclusion. Analyses showed significant improvement in 
ac;curacy of responses from the pretest to the posttest, £(1, 
50) » 43,24, £1 « ,000, indicating that teachers did learn many 
of the basic concepts we were hoping to convey to them« 

Workshop £3ULlJiA.tl£ii;. Content 

Teachers responses to the evaluation questionnaire were 
coded on a 5 point scale, with a lower score indicating a more 
positive response. Participants saw the workshop as 
containii^g material that was interesting (U « 1,62 for 63 
individuals responding)/ as having potential value for 
teachers' (11 « 1,73), and as being easy to apply in their 



And Discussion 
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classrooms (ti » 1.81, for 61 participants) • Teachers were 
less likely to see the workshop information as new (H « 3.33, 
for 63 participemts). They were reasonably positive about how 
easily their children could adopt strategies similar to those 
discussed in the workshop (jl » 2«23, for 62 participants) • 

Workshop Svaluationt Structure 

Teachers were generally positive about most aspects of 
the workshop presentation. They were very favorable about the 
workshop narrative received at the end of the session (H 
1.47) and the outline used during the workshop (21 « 1.52). 
They also liked the audio-visual presentation (Ji « 1.63) ^ 
examples used (H » 1.73), and the oral presentations (U « 
1.81) . 

Teachers* Conments 

When asked about the most important point made in the 
workshop, 63 respondents often mentioned memory strategies 
(33*3% of responses), either in terms of specific strategies 
mentioned in the workshop or with regard to the general 
principle of using strategies as a way of facilitating memory. 
Teachers also mentioned the importance of training children in 
effective memory skills (31.4% of all responses) and 
developmental aspects of memory (21.6%). Metacognitive 
notions were less often described (13.7%). In general, these 
comments concerning the main emphasis of the workshop 
represent the content of the presentation quite well. 

Fifty-two teachers responded to a question about how they 
had used the suggestions made in the workshop in their own 
teaching* Teachers often mentioned some kind of self-testing 
(28.6% of respones) as an activity they had used successfully. 
Also mentioned were strategies that could be classed as 
elaboration (16.3%), organization (16.3%), or deduction 
(10.2%). Lesser mention wao made of rote drills (6.1%), the 
use of concrete aids (4.1%), exclusion strategies (4.1%), or 
metacognitive activities (4.1%). 

Finally, teachers were asked to make recommendations 
about the £imount of emphasis that should be given to various 
workshop topics. Teachers generally felt that greater 
emphasis should be given to training (53%) and ways to make 
training more effective (57%)* The majority felt that 
adequate emphasis was given to topics of memory development 
(82% 'indicated that this topic had received sufficient 
emphasis), metaunemory development (76%), and strategies to be 
used in recall (68%). Teachers* responses to a question about 
what we could do to improve the workshop most often indicated 
that ve should describe more strategies (19%) and use more 
videos (19%) or demonstrations (19%) during the workshop to 
make clear the ways that children behave and the ways in which 
trainng activities can be carried out in the classroom. 
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In general, we were encouraged by teachers* positive 
reactions to the content and structure of the workshop. 
Although they didn't evaluate the information we presented as 
extremely new or unfamiliar, they did report that the specific 
suggestions were useful, and they acquired a significant 
amount of information about memory processes in children. 
Their responses also indicated that they seemed to come to a 
greater appreciation of the value of strategy suggestions, the 
possibilities for their own role in training memory 
procedures, and the importance of a developmental perspective 
in teaching cognitive skills. 
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Chapter 5. Memory Development in the Classroom: A Workshop 

for Elementary School Teachers 

Barbara E. Moely, Linda Leal, Silvia S. Hart, Libbi Burney, 
Kevin A. Santulli, Nirmala Rao, and Terry D. Johnson 



Department of Psychology, Tulane University 
New Orleans, LA 70118 



The material within in based on a workshop presentation 
conducted as '.part of a research project funded by the 
National Institute of Education, Grant No. NIE-G-83-0047. 
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DEVELOPMENTAL CHANGES IN CHILDREN'S MEMORY AND STRATEGY USE 

!• Introduction 

A. What is a strategy? 
Metacognition 

!• Hetamemory 

2. Self-regulation of memory efforts 
C. Teachers' role in strategy use and metacognition 

II# Development of Study Strategies 
A« Looking 
B« Naming 

C. Rehearsal 

D. Organization 

E. Self-testing 

III# Metamemory 

Role of the learner 

B. Task characteristics 

C. Influence of strategies 

IV. Self-regulation of Memory Efforts 



STRATEGIES OBSERVED IN THE CLASSROOM 

1. Description of Classroom Observations 

II. Types of strategies Observed 

A« Rote learning 

B« Transformation 

C« Deduction 

D, Exclusion 

E« Specific Aids 

P« General Aids 

G. Elaboration 

H. Self-checking 

I. Metamemory 



TRAINING CHILDREN TO USE EFFICIENT LEARNING STRATEGIES 

!• Introduction 

A* Mature versus immature learners 
• B. Production deficiency 

II. Training Studies 

A. ' Maintenance and generalization of trained strategies 

B. Methods to promote maintenance and generalization 
1* Intensive training 

2. Feedback about usefulness of strategy 

3* Hake apparent generalizability of strategy 

4. Train *self-control'' strategies 
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III. Training Hetacognitive Skills 

A. Explicit metamemory training 

B. Training evaluative procadures for producing 

metamemory information 

1, Monitoring performance 

2, Inferring causal connections between strategy 

use and subsequent changes in performance 

3, Selecting a strategy based on strategy 

ef f icacy knowl edge 
4/ Long-term maintenance of effective strategy 
use 

IV. Motivation 

A. Sources of reward in the classroom 

B. Influence of the task on children's motivation 

C. Making it possible for children to succeed 

D. Encouraging intrinsic motivation 

E. Teacher expectations 

v. General Principles of Memory Facilitation 

A. Memorization should take place In the context of 

meeming* 

B. Help children use information in an active way. 

C. Vary rote activities. 

Extended involvement aids long-term retention* 
E. Vary the learning situation to encourage 

context-free learning. 
P. Encourage metacognitive development appropriate 
to children's abilities. 

VI. Memory In the Kindergarten Classroom 

VII. Memory in the First Grade Classroom 

VIII. Memory in Second and Third Grades 

IX. Memory in Fourth through Sixth Grades 
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Developmental Changes in Children's Memory and 



Strategy Use 

The workshop that these materials summarize was the 
final aspect of a project on which we have been working for 
the past year. It has been funded by the National Institute 
of Education, and has involved a considerable effort to learn 
ed^out what teachers of elementary school children do in their 
classrooms to encourage effective study and memory strategy 
use, and what they expect in the way of memory skills and 
knowledge of the children they teach. Teachers of children in 
grades K through 6 participated in the research; children from 
several schools participated in a followup study of first, 
second, and third-graders, also carried out last spring. In 
the workshop, we have attempted to integrate information 
obtained from teachers with other concepts and observations 
derived from the research literature on memory development and 
strategy training. We describe some of the important points 
in research-based concepts of memory development and training, 
and then attempt to give some very specific suggestions, 
appropriate to grade levels, to help in teaching materials 
that require memory activity. 

Table 1, below, contains a very brief questionnaire 
concerning approaches that one might use in learning academic 
material. These questions illustrate two different ways of 
processing information, ways that produce very different 
•memory products.* The odd-numbered items are all ones that 
involve a kind of processing that is fairly automatic and 
involves simple repetition — repeatedly looking at or saying 
stimulus items, engaging in simple efforts to memorize. Such 
processing may result in learning, but often yields less long- 
lasting and stable retention of information than the kind of 
processing represented in the even-numbered items. This 
second way of processing information involves attributing 
meaning to the material that is to be remembered, by relating 
the new material to information already well-learned by the 
individual. This kind of processing usually results in better 
learning, better retention, ease in re-learning after a period 
of time, and generally, then, a more positive learning outcome 
than is shown with the more automatic, rote kind of processing 
described in Items 1, 3, and 5. 

items aro usad to illustrate a very basic 
principle that is the foundation of our work, that individuals 
have 'choices about the ways in which they attempt to process 
information and acquire knowledge. This is true as early as 
kindergarten, but becomes increasingly so as the child grows 
older. With age, the alternatives available, the •equipment" 
the child brings to the task, increase greatly. Today we want 
to talk about ways in which teachers can influence children's 
choices about ways of learning, so as to promote easier and 
more lasting acquisition of information. As indicated in the 
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XnstructiQn s: 



Please think of when you wer^ a student in college classes, and 
answer each of the following questions as a description of your own 
approaches to learning academic materials. Please place a letter 
"A" in the blank preceding items that describe study activities that 
you used VERY OFTEN. 

Please place a letter "B" next to those that you used SOME OP THE 
TIME. 

Please leave blank all items that are NOT characteristic of your own 
study activity. 

1. I memorize factual information by looking it over once or 

twice. 

2. When I study something, I devise a system for recalling 

it later. 

3, To learn formulas, names, and dates^ I say them over and 

over to myself. 

4. After studying a unit of material, I often summarize it 

in my. own words to see if I have mastered it. 

5. For exams, I memorize the material as given in the text 

_ or class notes. 

6. -I learn new words or ideas by associating them with words 

and ideas that I already know. 



outline, we'll first describe developmental changes in 
children's memory and strategy use, then we will report some 
strategy suggestions that we observed teachers giving to 
children in classrooms, and then we will describe some of the 
principles for effective teaching or training of cognitive 
strategy use in children. Next, we'll discuss some aspects of 
motivation before considering specific suggestions for 
separate grade level groups. 

A key term that we will use in this discussion is the 
word "strategy." What is a strategy? Last winter, when we 
began this research, we were confronted with the task of 
devising an observational scheme that would let us record 
teachers' use of strategy suggestions in the classroom. We 
started with a very broad definition, taken from the memory 
literature, which involved two defining criteria: First, a 
strategy is an activity that somehow "moves the child along" 
toward the goal of learning, retaining, and retrieving 
information; second, the strategy is a voluntary activity, one 
that the child can choose to produce or not produce in a given 
situation. Thus, a strategy is an activity that is undertaken 
voluntarily and that helps the child attain the goal of 
learning and reneabering something. It is "something extra" 
beyond the procedures the child needs to carry out in order to 
perform the classroom "task. Thus, instructions such as, "Turn 
to page 24," "Be sure your pencils are sharpened," "Number the 
lines from 1 to 20," etc., although relevant to the task at 
hand, are not suggesting the voluntary, goal-directed 
activities that we would call strategies. They are simply 
procedural statements that prepare the child for task 
performance. Below on pages 8 to 12, we describe some of the 
kinds of strategies that wo saw teachers suggest to elementary 
school children in order to improve their learning. 

In choosing to employ a strategy, the child uses other 
kinds of memory skills, usually described by the term 
metacognition . These skills are involved in selecting, 
carrying out, and evaluating the usefulness of a strategy. 
There are a number of different activities involved in 
metacognition, and researchers have just begun to sketch out 
their characteristics. These metacognitive activities involve 
1) metamemory, which is defined as the knowledge the child has 
about his or her memory processes, as they function in various 
task settings, and 2) self-regulatory activities, in which the 
child applies metamemory knowledge to monitor and control 
efforts to remember. 

We began our research with the assumption that children 
learn a great deal about both strategy use and metacognition 
in school, and that teachers play a large part in this. We 
know from previous research that children change a great deal 
in both their strategy use and their memory knowledge over 
age, and we expect that the "practice" of memory skills in 
school has something to do with these changes. In fact, our 
observations indicated that teachers can play an active role 
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in encouraging children's metnory efforts. Before proceeding 
to a description of teachers' classroom activities^ let us 
consider briefly the nature of developmental changes in memory 
skills that have been described in the research literature. 

Develppment fif £tud£ gtxfltegies 

In general, research evidence indicates that as children 
grow older, they become increasingly organized and strategic 
in their approach to memory tasks — better able to produce a 
strategy to fit the task and better able to make effective use 
of that strategy. Let's consider some typical developmental 
changes by looking at strategies in a task that has been used 
in a number of studies. 

In the free recall task, the child is presented with a 
randomly arranged set of items, similar to those shown in 
Figure 1 below. Items usually are presented in the form of 
simple, easily labeled line drawings of familiar objects. The 
child is told to study the pictures until he or she is ready 
to recall them, and to indicate recall readiness, at which 
point the adult administering the task will cover the pictures 
and ask the child to say as many ai? he/she can recall. The 
child is further told that the pictures can be remembered in 
any order (thus, FREE recall), and that be or she can do 
anything during study that would be useful in learning the 
items. Performance in this task shows changes with age. 

At earlier ages (up to approximately 6 years) f children 
will engage in relatively simple strategies, such as looking 
at the items and saying the names of the items while looking 
at them. These strategies, although better than no study 
activity at all, are usually not very effective in helping the 
child learn the items, A more mature strategy^ that will 
appear by 6 to 8 years of age, also involves verbalizing the 
names of stimulus items, but in a very different way. Tbis 
strategy is rehearsal , in which the child says the names of as 
many items as possible WITHOUT simultaneously looking at them. 
Looking away, the child says the names of a series of items, 
perhaps randomly selecting from the array or perhaps 
rehearsing pictures in the order in which they are arranged on 
the table. Such rehearsal activity seems to be very useful 
when the memory task requires that items be recalled in a 
fixed order and that information be maintained only for a 
brief period of time. For example, you probably often use 
rehearsal in "keeping in mind" a telephone number while you 
attempt to dial it. Rehearsal has its limitations, though, as 
we suggested earlier, in that information probably won't be 
retained well over a very long period of time unless some 
additional strategies are used. For items like those here, it 
is quite easy for the child to find a more meaningful way of 
remembering the inf orm.^tion;. using a relatively mature 
strategy, that of organi^^ation . Finding a meaningful way to 
group the items, to relate them to each other, is a very 
useful strategy, one that will result in higher recall in 



STIMULUS DISPLAY FOR A FREE RECALL TASK 
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nearly all instances. The list given here contains items from 
four conceptual categories (iuiixnalsr clothing, vehicles, and 
people) that children should be able to understand. Another 
way of relating items on the basis of meaning might be to 
construct a story that includes the items in some systematic 
fashion. Grouping on the basis of meaning is a fairly 
difficult strategy for children^ one that is not likely to 
occur spontaneously in this kind of task until the fourth or 
fifth grade levels. However r younger children can make use of 
organization if they are HELPED to think of and carry out a 
grouping strategy even children as young as kindergarten 
level can benefit by very direct training in the use of 
organization for remembering. Other research has shown that 
strategies that involve the el aborat ion of meaningful 
relationships between items are useful in a variety of tasksr 
including foreign language learning, relationships between 
written letters and spoken words (as in the beginning of 
reading) , etc. 

There is one other feature of the free recall task 
described above that is important to our discussion of 
strategies: the child has control over the length of the 
study period. How will the child decide when to STOP 
studying? What might a child do to see if he or she has 
learned the material well enough to carry out a correct 
recall? Several studies have demonstrated a developmental 
change in the way the child decides to terminate study* The 
young child (first grade or below) will tend to study for a 
short while and then quit. At second grade, a slightly more 
complex approach may occur, in which the child will use a 
systematic procedure such as saying the name of each picture 
two times or looking at all of the items three times. An 
older child — usually by fourth grade on tasks like this one 
— will systematically and regularly engage in a strategy 
called self-testing, in which he or she attempts a "trial 
recall" before completing study, in order to see how much 
information he or she has learned. When feedback from this 
self-testing indicates adequate learning, then, the child will 
indicate completion of study. Generally after such strategic 
behavior, the child's recall is very good, reflecting the 
acquistion that the child demonstrated daring the trial test. 

In the course of studying children's spontaneous 
tendencies to engage in strategies such as grouping and self- 
testing, researchers began to see that children changed with 
development not only in what they were likely to DO in memory 
tasks', but in what they seemed to KNOW about their own 
memories* The term metamemory has been used to refer to a 
child's knowledge of thq operation of memory systems, 
including his or her own, under various tasks conditions. 



Metamemory 



ERXC what might a child come to know about the operation of 
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ZDemory systems? First, the child comes to know about how 
aspects of the individual learner influence the ease of 
learning and the amount of learning that takes place. 
Children come to realize that younger children are less able 
learners than older children, for example; or they come to 
understand that memory ability is independent of other 
characteristics such as physical attractiveness or gender. By 
first grade, children realize that a child who has learned 
some material in the past but forgotten it will find it easier 
to learn than will a child who has not been exposed to the 
material previously. Later, they learn about their own memory 
systems, so that, for example by second grade, children can 
predict with some accuracy how well they will do on a memory 
task. By third or fourth grade, children will be aware of how 
their own study efforts and strategic behaviors can lead to 
good performance. 

Second, the child learns about how task variables affect 
the difficulty of remembering something. For example, younger 
children will not be aware that delayed recall is more 
difficult than immediate recall and thus, requires more effort 
to retain information, while by third grade and beyond, 
children will know that immediate recall is likely to be 
easier and better. Similarly, by the third or fourth grade 
level, children will be more aware of the importt\nc(; of recall 
requirements: That it is easier to recall a story in your own 
words rather than in the exact words given in the text, for 
example, or that che nature of their study activity should 
depend on the kind of examination that will be given to test 
retention. 

Third, children learn about what strategies they can use 
to be more successful in particular memory tasks. They are 
increasingly able to generate potentially appropriate task 
strategies of the sort discussed above. Increases in 
knowledge of person, task, and strategy variables over the 
elementary school years all appear to increase the child's 
ability to deal with memory tasks in a variety of settings. 
The child learns to carry out strategies suggested by the 
teacher, becomes more able to create his or her own 
strategies, and learns how to judge the interplay of person 
and task factors in determining task difficulty. 

ge 1 f -Regu 1 at ion fltf Memory Efforts 

'As the child's knowledge of memory processes and his or 
her repertoire of potential strategies increase, there is an 
additional kind of development that is important for classroom 
learning. This has to do w^th the child's ability to monitor 
and regulate memory activities. The younger child, as 
indicated above, is relatively unplanful and nonstrategic in 
his or her approach to a memory task. With age, children 
acquire the ability to make a variety of judgments about how 
they are doing in a study-recall situation and become able to 
modify learning activities in order to become more effective 
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in studying. For exampler by third or fourth grade^ children 
can apportion their study time so that difficult items are 
studied longer than easy items. Fourth and fifth grade 
children are able to judge the relative effectiveness of two 
different ways of studying the same material and can regulate 
study accordingly. They can also judge correctly that they 
know something and don't need to study it further^ or that 
they don't understand something and need to get some 
assistance* They can judge the correctness of an answer 
they've given^ and eventual ly^ can predict accurately how well 
they have done on a test. These are complex skills that we 
assume children exercise and refine through exposure to 
learning activities in the classroom. 

Research has indicated that children can be influenced 
by appropriate training suggestions to show more mature skills 
at all three of the levels discussed above: strategy 
generation^ knowledge of memory, and ability to regulate study 
efforts. It seems reasonable, then, that teachers are in a 
position to exert a considerable influence on children's 
memory skills through classroom activities. What kinds of 
things do teachers suggest? 

STRATEGIES OBSERVED IN THE CLASSROOM 

We have already talked about the definition of strategies 
and about how effective strategy use can improve memory. 
However, the studies described above have usually been 
conducted in the laboratory,- and the training of strategy use 
has usually been performed on a one-to-one basis between 
experimenter and child. But as teachers well know, the 
classroom situation is very different: teachers have to 
communicate the same information to several children at the 
same time, and the environment can be distracting and much 
less controlled than the laboratory. Therefore, we'll 
consider next meaningful strategy instruction in the 
classroom, focusing on the kinds of strategies we observed 
teachers use while we conducted our study. 

Description oL Classroom observations 

In our study^ we observed each teacher in five different 
lessons. Observers wrote a description of what the^ observed 
whenever a teacher suggested a "voluntary, goal-oriented 
activity" to help children 1 earn and remember certain 
materials (see definition above of "strategy") • We have taken 
these' observations and have tried to analyze and group them 
into meaningful categories sp that we have a better idea about 
the kinds of strategies teachers suggest for specific 
activities. We found that most of the approximately 300 
strategy suggestions made by 69 teachers in grades 
kindergarten through 6 could be described adequately by means 
of 12 categories. 
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Xysfia fi£ Strategies Qbserved 

By now you have already heard about "rehearsal^* and not 
surprisingly^ many teachers suggested rehearsal -type 
activities to their students^ which we have grouped into a 
category called ROTE LEARNING. 

Some of the more interesting suggestions that we grouped 
into categories had to do with telling children how they could 
solve unfamiliar or very difficult-looking problems. Many of 
the learning and memory tasks in elementary school require 
children to apply knowledge they already have to a new 
problem. For example, in math, once the learner is familiar 
with the basic procedures such as addition, he or she can use 
this knowledge to figure out the answer to a more complicated 
problem by applying logical rules previously learned (i.e. 
7-5«x can be solved by rewriting the problem as x+5«7). You 
can see that this method relies on transforming a difficult 
subtraction problem into an easy addition problem that 
children are more familiar with. Teachers would usually point 
out to children the underlying logical rules that allowed 
children to do such a TRANSFORMATION, and showed them how to 
rewrite or reformulate the problem. We observed teachers 
suggesting this kind of strategy as early as first grade. In 
second grade, teachers often told children that they could 
count by 5's etc., when they didn't know how to multiply, 
while fourth graders heard recommendations on how to reduce 
fractions. As you can see, the type of activity suggested 
will usually vary depending on the information to be taught. 
The transformation examples are usually limited to math 
because of the underlying logical rules involved. 

An interesting category of strategies suggested for all 
kinds of subjects is one we have called DEDUCTION. Here, 
there are no logical rules underlying the items to be used, so 
children are instructed to use any clues from the given 
material, in addition to their general knowledge about the 
situation, to figure out ("deduce") the answer to a problem. 
For example, a kindergarten teacher suggested that a child 
look at the pictures that accompanied a story in order to 
figure out the answer to a question about the story. Starting 
in first grade, teachers tried to help children figure out 
unfamiliar vocabulary words by telling them to read the 
sentence or story containing the unfamiliar word and try to 
figure out from the context what the word could mean. 
Children were therefore encouraged to use knowledge that they 
already had about other words in the sentence — in addition 
to any clues from the new word itself — to figure out its 
meaning. Teachers instru'cting this strategy would also 
suggest that children try to sound out the word which requires 
knowledge about phonetics as well as use of the specific 
phonetic clues provided by the word itself. This type of 
strategy was most frequently suggested in 2nd and 3rd grade. 




but was mentioned by teachers at all grade levels. 



Another interesting set of strategies had to do with what 
we call EXCLUSION, For example, in a first grade classroom, 
children had to find out which of several words belonged in 
the blank in a sentence. The teacher told the children that if 
they weren't sure which answer was correct, they should try 
out each choice systematically and see if that particular one 
made sense or sounded right. Children in this way learned to 
■exclude" incorrect options. If the children hadn't seen any 
of the choices before, it would have been a very difficult 
strategy? but if they were familiar with them, this strategy 
would help them to recognize and remember information that was 
already present in their knowledge systems but wasn't 
accessible until the children were presented with the choices. 
EXCLUSION can be suggested for a variety of tasks and 
subject areas. For example, math problems in elementary 
school often require children to fill in the missing operator 
or number (as in 3_5«8; _+9»127 etc.). Children who are 
familiar with the basic math facts and procedures but can't 
see the solution right away can use the exclusion strategy to 
systematically try out all signs or numbers to find the 
solution. We observed a math teacher in second grade suggest 
this strategy. In the upper grades, the EXCLUSION strategy 
was suggested as general test taking strategy for skills 
tests. 

Many teachers suggested the use of some kind of EXTERNAL 
AID FOR ATTENTION. For example, a kindergarten teacher didn't 
want her students to get confused while they were counting, so 
she told them to touch each item as they counted it. Second 
grade teachers would have children use their fingers to follow 
along on the page when someone was reading, which helped the 
children pay attention to the task. Usually, such attentional 
aids were suggested in kindergarten through third grade. 

With younger children (i.e., kindergarten through third 
grade) , teachers would also recommend SPECIFIC AIDS for 
problem solving. For example, first grade teachers had 
children use colored blocks to represent addition problems, 
while third graders heard that they could use scratch paper to 
solve their problems. Research has shown that use of fingers, 
blocks, or other objects as ways of representing addition or 
subtraction problems is very helpful in children's becoming 
able to represent arithmetic facts to themselves later. 
Especially in kindergarten, first, and second grades, children 
seem to benefit by these concrete representations of 
arithmetic problems. Older children (third through sixth 
graders) were often instructed to use GENERAL AIDS, such as 
dictionaries, glossaries or other reference materials. When 
recommending the use of aids, teachers generally tailored them 
to the age of the child. In general, the younger the child, 
the more specific a teacher must be in giving the instructions 
on how to use an aid. 

An interesting and useful category of strategies was what 
we called ELABORATION. Children in elementary school have to 
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learn many facts that don't have much meaning to them at 
first, such as vocabulary definitions and spelling rules. 
While it might be very tempting to have children memorize this 
kind of material by rote methods, we observed many teachers 
trying to make such learning easier for children by adding 
meeuilng to th3 material through the manipulation of elements 
already in the stimulus material. At the kindergarten level, 
for example, one teacher suggested an elaboration strategy for 
learning to recognize the names of color words: The teacher 
would write a word on the board and show children how they 
could draw around the word and outline its shape. Then she 
asked them what the shape reminded them of, and got them to 
remember that particular association (i.e., red^bed, 
yellow»f aucet, etc.). Especially good about this strategy 
suggestion was that the teacher asked the children what they 
thought the word shape reminded them of, so that learning was 
made meaningful for each child. A fourth grade teacher used 
an elaboration strategy in explaining to children how they 
could avoid confusing the homonyms "m-e-e-t" and "m-e-a-t". 
She suggested that "meat" has the word "eat" in it, and one 
"eats meat". Thus, this teacher showed the children how they 
can create meaningful learning out of previously non- 
meaningful material. 

You have already heard about self-testing, which 
many teachers suggested in an altered form. Most suggestions 
were made to go back over work and check It for errors before 
turning it in, suggestions we have grouped into a category 
called SELF-CHECKING. As you can imagine, checking for errors 
is a difficult task for children in the lower grades, and we 
found it was suggested mostly In grades 3 through 6. In order 
to help children learn, teachers should either model the 
activity or explain it carefully at first to show children how 
they can either check their work for errors or how to decide 
when they have mastered learning. Although we didn't find 
many suggestions for self-testing in the sense that children 
could have someone quiz them or quiz themselves, most teachers 
mentioned in personal interviews that they do recommend such 
procedures to parents. 

Finally, an extremely Important aspect of learning 
and memory is the learner's ability to know about the limits 
of his own memory and to know which methods are more helpful 
for memorizing. This capability has been named MBTAMEMORY by 
researchers. As children get older, as indicated above, they 
devel'op a fairly accurate assessment of their own memory 
processes. It is helpful to encourage children to think about 
memory activities at even young ages. We observed teachers 
telling second grade children to concentrate on studying the 
hard words for a spelling test. A high school student would 
already know this, but a second grader usually has to be told, 
because he or she has no idea of what to focus on. Some of 
the teachers we observed had very good intuition that young 
children might have problems in judging their own memory 
capacity, and were able to give them gentle "hints" to begin 
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this process. Very helpful suggestions by teachers at higher 
grade levels were to ask children to generate reasons why 
certain materials are easier to learn than others or to come 
up with their own strategies for remembering information* 
Even at the upper elementary grades^ teachers can encourage 
students' se 1 f -awareness regarding the use of memory 
strategies and task difficulty^ in order to help the child 
acquire skills that can be used appropriately when new kinds 
of learning tasks are encountered. 

In general r teachers will have to be aware of the changes 
In children's strategic capabilities as they get older* While 
some procedures will not work with kindergarteners, others 
might. You all know your students best, and will find out 
easily which strategies work for you and your group, 

TRAINING CHILDREN TO USE EFFICIENT LEARNING STRATEGIES 

As already mentioned, results from many studies have 
shown that a major difference between immature and mature 
memorizers is the spontaneous use of efficient memory 
strategies. That is, when asked to "remember" or •study", the 
mature learner uses a variety of strategies that are not 
readily available to less mature learners. These less mature 
learners are not only young children, but also those children 
who have been classified as learning disabled, mentally 
retarded, or otherwise developmental ly disabled in school* 
Researchers working with these immature learners have 
concluded that they suffer from a "production deficiency" — 
activities or strategies that would aid recall are not 
produced spontaneously at times when they would be most 
helpful* However, they can use efficient strategies to their 
advantage when the strategies are demonstrated to them and 
they are required to use them. Not only can they use the 
strategies, but their recall or performance also improves as a 
result. It does not seem to matter whether the child knows 
why or even what is being done, performance still improves. 

Training Studies 

There haye been many training studies reported in the 
literature that have been successful in improving immature 
learners' immediate memory task performance. These training 
studies have included young children, learning disabled 
students, and mentally retarded populations. However, many 
children have been reported to discontinue use of the trained 
strategies when explicit instructions referring to training 
are no longer present. For example, one group of researchers 
(Hagen, Hargrave, & Ross, i;973) instructed prekindergarten, 
kindergarten, and first and second graders to verbally 
rehearse on a seven--item serial recall task where they were 
required to remember the items in correct order. Children 
were instructed to rehearse the stimulus items on each trial 
FRir saying the name of the first picture aloud, then saying 

£^J^ both the names of the first and second stimulus item when the 
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second picture was shown, etc. Thus, with each subsequent 
stimulus presentation the neunes of all the pictures which had 
been exposed were repeated in order. Children were prompted 
when they forgot an item or recalled one out of order during 
rehearsal* The researchers reported that rehearsal improved 
performance. However, they tested the seune children one week 
later, but did not prompt or remind them of the rehearsal 
strategy. They found no maintenance of training effects one 
week later when no prompting was given* 

Also, few children in the training literature have been 
reported to transfer or generalize the trained strategy to new 
and different memory tasks. A review of training studies 
indicates several ways in which the maintenance and 
generalization of trained study s::rategies can be improved: 

1, by using very intensive training so that the strategy 

is well-learned, 

2. by providing the child with feedback about the 

usefulness of the strategy for the task at hand, 

3. by using verbal instructions or other procedures to 

make apparent to the child the potential 
general izability of the trained strategy, and 

4, by training children in "self-control" strategies in 

which they are given explicit instructions 
about overoeeing, monitoring or regulating the 
trained strategy. 
All four of these procedures can be used easily by teachers in 
the classroom when they are suggesting or presenting study 
strategies to their students. Some of the studies that showed 
the effectiveness of these procedures are described below. 

Many investigators have reported that more than one 
training session produces better maintenance of training 
effects than one session. One group of Investigators 
(Borkowskl, Cavanaughf & Reichhart, 1978) divided third- and 
fourth-grade studentui into those who received two training 
sessions (each session lasted three days) and those who 
received only one training session* Children received 
training in cumulative rehearsal, similar to that used in the 
study mentioned previously. The authors reported that more of 
the children wha were trained in two three-day sessions 
maintained the strategy at a later date than was true for 
those children receiving only one three-day session. For 
teachers in the classroom, repeatedly reminding children to 
use an efficient strategy that the teacher has demonstrated 
may be one way of ensuring students* continued use of the 
strategy. 

Providing specific information to a child about how a 
trained strategy improved performance has been found to 
promote maintenance of the trained strategy. For example, 
investigators (Kennedy & Miller, 1976) trained six- and seven- 
year-olds to rehearse on a serial recall task. Half of the 
children also received feedback about how rehearsing improved 
their performance (e.g., "See how much better you are doing 




when you say the items over and over to yourself") j the other 
hal£ was not given feedback eU)out their improved performance* 
On post-test with no prompting to rehearse, 100 percent of the 
children who received feedback about their performance used 
the rehearsal strategy, while only 11 percent of the no- 
feedback group did so. Other researchers (Ledger & Ryan, 
1982) trained kindergarten children to act out pictograph 
.sentences: children were told . .This way of doing what the 
pictures say has certainly helped you remember themi" (p« 45), 
The authors reported that not only did trained children 
maintain the strategy two weeks after training but also 
generalized the strategy to an oral sentence memory task 
administered two days after training* These results suggest 
that classroom teachers should explain the benefits of any 
study strategy they suggest to their students* 

Other investigators have attempted to Increase 
maintenance and transfer of training by suggesting to children 
that a training procedure can be used at another time on other 
taskst For example (Restner & Borkowski, 1979), first graders 
were trained to generate elaborative strategies in a paired- 
associates task: Children were trained to make up questions 
about pairs of pictures to help them remember which two 
pictures vent together* The trained children were also 
informed that this strategy might be helpful in other learning 
situations^ The researchers reported that 87 percent of 
trained children maintained the strategy when they were not 
prompted to use it* They were also tested on a generalization 
task, where triads of pictures (instead of pairs of pictures) 
were presented, and it was found that 63 percent of the 
trained children used the trained strategy on the 
generalization task* Pointing out to students how some 
strategies are beneficial in other learning situations may 
facilitate students* use of those strategies in classroom 
study situations* 

The most substantial transfer of training reported 
to date have occurred after training in "self-control" 
processes* These self-control strategies all involve the 
monitoring of problem-solving effectiveness or self-monitoring 
one's performance by self-testing. Self-testing behaviors 
appear to be cri-tical aspects in many, if not most, study 
situations* if one is not aware that study behaviors have not 
been successful, it is doubtful that study will be continued 
or improved* In a recent study carried out at Tulane, third- 
grade- children were trained to self-test in two training 
sessions (Leal, Grays, & Moely, in press). One-half of the 
children were trained in both free and serial recall, and the 
other half received trainir\g in either free recall or serial 
recall but not both* Each training session included the 
experimenter's explanation of how self-testing could be used 
and its value in learning* Each child was directed that if 
all of the items were not recalled during self-testing, this 
FR?r indicated that the child had not successfully learned all of 
ttyj^ the material and needed to continue studying. An example of 
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the instructions for the free recall task were: 

After you feel you have studied enough, close your 
eyes and try to say all of the pictures to yourself,- 
counting on your fingers to see how many you can 
remember. Then open your eyes and check to see if 
• you have remembered them all. If you don't remeaiber 
them all, this tells you that you have not really 
learned them all yet and that you need to study some 
more. After you have studied some more, close your 
eyes again and check to see if you know them all. 
Ring the bell only when you can say them all two 
times to yourself without looking and have 
remembered them correctly both times. I think by 
studying in this manner you will remember more of 
the pictures. 

At the end of each training trial, children were told the 
number of items they had recalled correctly and how much 
better they were performing than they had when they did not 
use the self-testing strategy. If during any training trial a 
child failed to self-test, she/he was reminded of the strategy 
and asked to try again. Therefore, not only was an efficient 
strategy demonstrated to the children, but the goals of 
training were explicitly stated, as were details of how the 
trained strategy would be useful in learning situations. 

Maintenance and generalization of the training procedures 
were tested approximately one week after the last training 
session. Maintenance was tested using free and serial recall 
tasks similar to those used during training but with new 
stimulus items. Generalization was tested using new tasks in 
which it was suspected that self-testing would facilitate 
performance. Analysis revealed no significant differences 
between those children trained in only one task versus those 
trained in both free and serial recall. This finding was 
attributed to the fact that the verbal instructions provided 
to the children were explicit, and also that the children in 
the sample were achieving at or above grade level. Therefore, 
it may have been that these rather capable learners were able 
to profit from the verbal instructions alone and did not need 
to rely on practice with the trained strategy. Analyses of 
amount of time spent atudying on all maintenance and 
generalization t^sks revealed no differences between trained 
and untrained children. Differences were found during the 
one-week post-test in how the children spent their study time: 
Dverall, trained children spent significantly more study time 
engag.ed in self-testing behaviors than untrained children did. 
Also,- on three of the five post-test tasks, trained children 
showed performance superior to that of untrained children. 
Therefore, teaching children in the classroom to self-test 
their knowledge state may be helpful in ensuring successful 
task performance, especially if teachers also make sure that 
children are aware of why and how this strategy works. 

O In summary, younger children (prior to third grade) have 

ERJC been successfully trained to use and maintain rehearsal-types 
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of strategies, while children in third grade and beyond have 
been trained to successfully use rehearsal as well as "self- 
control" types of study activities. These developmental 
considerations should be kept in mind in classroom training 
attempts. For example, it may be unrealistic to expect a 
first grader to effectively engage in self-testing activities 
even after training. Also, teachers should remember that 
simply requiring children to engage in certain strategies may 
not ensure that the children will use the strategies on their 
own. Procedures used in successful training studies have 
real-life relevance in the classroom: teachers should explain 
the strategy many times or until it is well learned, tell 
students why the strategy is important and how it may be used 
in other study situations, and suggest self-control 
strategies, such as self-testing, that are useful in most 
study situations. 

TRAINING METACOGNITIVE SKILLS 

As indicated above, development of metacognitive skills 
during the elementary school years parallels the development 
of strategy use, and is thought by many to be necessary for 
the child's effective self-regulation of learning efforts. 
Several recent investigations have been concerned with 
training children's metacognitive skills and examining the 
influence of such training on memory task performance. 
Individuals can acquire knowledge about strategy use and 
effectiveness in several ways. Adults often will determine 
the relative effectiveness of different strategies simply as a 
result of "trying them out." However, children usually will 
not acquire such understanding on the basis of their own 
unguided efforts. Even 5th and 6th graders usually need some 
more direct instruction in order to evaluate the usefulness of 
different study or recall strategies. They also need guidance 
in applying knowledge about strategy usefulness that they may 
have acquired on their own: that is, children sometimes will 
be aware of the best way to study, but, for some reasonr will 
fail to engage in that kind of study activity if left to work 
in their own ways. 

How might instruction help promote the child's knowledge 
of memory strategies and his or her use of that knowledge? As 
mentioned above, giving feedback to the child about the 
usefulness of a strategy promotes learning, presumably by 
giving the child new knowledge about a strategy. However, 
much stronger effects on learning can be produced when .more 
extensive information accompanies strategy training, in one 
study, for example, fifth and sixth graders who were given 
comprehensive information about an effective strategy were 
more likely to use the strategy on a new task than children 
who did not receive such information (O'Sullivan & Pressley, 
1984). The effective instructions not only taught students 

Q the strategy and told them its use would aid performance, but 
also, told them that the strategy could be used in various 

■aauB learning situations, and indicated very specifically the kinds 



of tasks for which the strategy would be appropriate and 
inappropriate* When children acquired this information about 
the strategy f they had the necessary knowledge to decide when 
and how to use the strategy effectively* Teaching that 
attempts to give children such an understanding of the effects 
of their own learning efforts is likely to be helpful in 
Improving perforinance on a variety of tasks beyond the 
specific one for which the training is given* 

At an even more general level, researchers have also 
"become interested in developing training procedures that will 
help children to produce for themselves metamemory information 
about various strategies* Children usually don't attempt to 
produce such information, but can benefit from training 
procedures that encourage them to make evaluations of their 
own study activities. An example from a recent study 
(Ghatala, Levin, Pressley, & Lodico, 1983) shows bow such 
training can be done with children as young as second grade* 
These children were taught "strategy-utility*" understanding, 
by means of the following procedure: The children were told 
that there are many ways to play games, that some ways are 
better than others, and that in order to play the game well, 
they must use the best method* The children were given several 
examples: First, they were required to draw a circle using two 
different methods (free hand and tracing a circular cookie 
cutter)* They were asked to determine which drawing was 
better, and why it was better* The children were praised for 
correctly answering the questions and were reminded that, 
■Keeping track of how you are doing when you play a game helps 
you choose the best way to play** The second example required 
the children to memorize a list of letters initially presented 
in scrambled order* The children studied the .letters and then 
attempted recall* They were then instructed to arrange the 
letters so as to spell their own names, and after the letters 
were removed, the children again tried to remember them* The 
children were then asked when they had remembered more 
letters, why, and what they would do if they were to play the 
gcune again* 

At the end of training, the children were given a memory 
task that Involved learning pairs of words* After an initial 
effort to learn the words, the children were taught either an 
effective or an ineffective strategy for learning such lists* 
After practicing the strategy, children were given a new list 
to study and recall in any way they chose, and subsequently, 
were asked to explain what they had done and why. 

Children who had received strategy-utility training 
clearly articulated the link between use of the strategy and 
changes in performance* They cited the usefulness of the 
strategy as the reason why. they had made their choice. In 
contrast^ children in control conditions had trouble 
explaining their performance and gave unclear reasons for 
their strategy choices* 
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Children who had received training were also able to 
abandon the ineffective strategy, basing that decision on 
their poor performance while using it. This is interesting, 
in that other strategy training studies have found that 
situational demand characteristics, such as the desire to 
please an adult, can influence children to use ineffective 
learning procedures. 

■Follow-up testing at a later time showed that these 
children also maintained their skills in choosing effective 
strategies. Children in the strategy-utility condition were 
able to use their knowledge of strategy efficacy to guide 
their choice of alternate strategies. The strategy utility 
training procedures provide practice in 1) monitoring one's 
performance, 2) inferring casual connections between 
strategies and changes in performance (strategy efficacy 
knowledge), and 3) selecting an appropriate strategy based on 
such knowledge. When children are taught general principles 
for deciding on an appropriate strategy for a task and for 
assessing their performance using the strategy, strategy 
maintenance and generalization to new tasks is improved. 

The schoolroom environment offers a rich setting to 
facilitate the development of children's control and 
■executive" processes in the activation of a wide variety of 
strategies. We want to encourage teachers to apply these 
principles in the classroom, in order to maximize the 
development of memory knowledge, self-regulation, and use of 
strategy techniques. 

MOTIVATION 

In encouraging children's memory efforts, we know that 
teachers have to be concerned as well with getting children 
interested in performing classroom tasks. We asked teachers 
in our study to tell us some of the things they did to 
motivate children to learn. We would like to present some 
general principles of motivation, not to give all the answers 
to this difficult question, but to reflect the findings of 
research and the comments of the teachers in our study. 

A. Sources ££ BSH^Ld ill iJOS. ClassCOPm 

A classroon) teacher is a very important and powerful 
figure to the child, especially in the early grades. Even at 
the sixth grade, teachers were aware of how important their 
attention and approval were for children's continued efforts 
in their work. A sixth grade teacher we interviewed told us 
that she would sometimes "sell time" to children: if a child 
had 'done well or tried hard, the child could "earn 
individual attention from her. However, not all children 
are the seune, and some may regard individual attention 
from the teacher as a negative experience. For such 
students, classmates may be more important as a source 
of reward, as models for their own behavior, and as the 
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carriers of values. This becomes increasingly true at higher 
grade levels. Thus, we often saw fifth and sixth grade 
teachers dividing their classes into groups that would work on 
projects together. If the group has a well-defined goal, and 
a structure within which to work, the group can help to 
maintain children's task motivation. For example, a sixth 
grade teacher established a group structure in arranging 
students at tables and appointing a "group leader" for each 
project, projects that involved writing and acting out short 
plays or preparing reports on various topics. 

Some teachers reported the use of external rewards: gold 
stars on charts for work completed, tokens to collect and turn 
in for other prizes, etc, — for some teachers, these worked 
very well, but others found them to be ineffective. There are 
some points to consider in using external rewards: 

a) the reward should be something that the child will 
really enjoy. If the c.hild hates M&M's, they'd be a useless 
reward, 

b) the teacher needs to be sure that the children 
understand the relationship between what they do and what the 
reward will be, and then the teacher has to be very reliable 
in providing reward when the appropriate behavior has 
occurred. If children are to get a star for turning in their 
homework (regardless of quality), then the star should be 
given even for a poor paper. If the specification is that the 
work has to be correct and on time, then both of those must be 
considered in giving the reward. 

c) for the same reasons, rewards need to be immediate 
for the young child — having parent reward or punish or 
reward at end of week probably won't be effective in 
motivating behavior days earlier, 

d) the reward system may need to be changed regularly, 
to keep children from becoming bored or satiated with it. 

e) the teacher needs to consider whether an external 
reward system is really necessary, given other sources of 
reward in the classroom (teachers, peers) and also depending 
upon the nature of the task itself, 

B. Influence fif ihfi lask OR Children's Hotivation 

Research has shown that external rewards have very 
different effects depending upon the extent to which the 
learning task has intrinsic interest to the child. Let's 
consider three kinds of task: First, a task that is very 
interesting to the children. Sometimes materials are well- 
designed to elicit interest: readers with good illustrations, 
exciting stories about topics children enjoy, etc. The 
teacher should try to use the children's interest as the basis 
for motivation — let children pursue their desires to 
investigate and learn. If the task is very interesting, the 
teacher won't need to give external rewards — praise for 
progress is fine, of course, but giving tokens or prizes for 
the child's doing what he or she likes to do anyway may signal 
to the child that perhaps the task isn't so much fun, if the 
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teacher thinks it's more like workl So external rewards can 
"backfire" and have the opposite effect^ causing the child to 
lose interest in the activity. 

Second, consider a task that isn't in itself all that 
exciting to a child, but that has the potential to arouse 
interest. This is prob2d>ly the most challenging situation for 
the teacher and brings out one's creativity: How can I make 
fractions interesting to Johnny? A very basic point here is 
that children, especially at earlier grades, look to the 
teacher as the model of what is interesting: If you can 
yourself appreciate the beauties of the logic in mathematics, 
or if you find a story interesting, you can convey that to the 
child. A teacher we observed spent time at the introduction 
of a new story in the reader modeling for the children some 
questions that they might ask themselves about what they were 
going to read. The teacher didn't say, "Children, these are 
the kinds of questions you night ask," but instead, opened the 
book, read the title aloud, commented on the first picture, 
looked through the story for each of the pictures, speculated 
and invited the kids to think about what the story could be 
about: Why was that steamship in the picture? What was this 
boy doing on top of the lighthouse? Ihe teacher encouraged the 
students to offer suggestions, ask further questions and give 
their speculations, and got them excited about what was in the 
story. Another example: Last spring, Michael Jackson was a 
real craze in the schools, and we saw teachers making use of 
that interest: One teacher brought magazines and let 6th 
graders read about the rock star's personal history as a basis 
for their own written reports on his life. 

Finally, there are tasks that are not so interesting to 
students and that are difficult to aake interesting, but that 
need to be done: learning spelling words or times tables, for 
example. With these things, teachers are often successful at 
using games or other activities that challenge the child to 
master the material. External rewards may be used, or 
children may be encouraged to compete against their own 
records (timed tests for practicing math facts, for example) , 
or the teacher may devise games that involve mild competition 
between children. Games are useful in giving the child 
practice with the material, and should be set up so that they 
give the child feedback 2d5out performance, so that the child 
can become more aware of what he or she knows, what needs 
study, and how mvich performance is affected by study efforts. 



c. tLak& it Possible £si. Children i^Q. Succeed 

Research has shown that if individuals fail consistently, 
they eventually give up and withdraw from the situation in 
which the failure has occuri^ed. it is very discouraging for a 
child to get into a situation in which he or she is the low 
child in the group and experiences a lot of failure. It is 
important to make it possible for each child to succeed in 
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class. How can this be done? 

a. The teacher can praise and reward children for trying 
their best and for improving over their previous performance, 
rather than reserving reward for perfect papers only. 

b. To the extent that instruction can be individualized, 
the child should be given tasks on which there is i reasonable 
expectation that he or she can do well. If the child can't 
multiply, it's not time to proceed to division, obviously. 

c. Competition with the self is to be encouraged, rather 
than competition with others. Did Johnny do better this week 
on his spelling test than he did last week? How many items 
can you complete correctly for homework relative to how you 

did yesterday? , , ,j 

d. When competition between children is used, it should 
be possible for each child to win. The teacher might group 
children of similar ability together to compete in a game, so 
that the contest will be relatively even. A teacher we saw 
used spelling lessons in which success each week was 
independent of that for previous weeks (rather than a 
cumulative record), so each child had an equal chance of being 
recognized for performance at a given time. 

e. There are a variety of classroom tasks at which 
children can excell: reading, math, spelling, but also art 
work, helping out in class, remembering classroom events or 
schedules. Each child should be a possible "winner" or 
"expert" at something. 

D. Encourage Intrinsic Motivation 

The teacher's ultimate goal is not just to get work done, 
but to enable the child to become an independent and self- 
motivated learner. Ways in which to encourage the child's 
motivation toward mastery of school tasks include the 

following: , , , _ 

a. provide learning experiences at an optimal level of 
difficulty — ones at which the child can succeed, but not so 
easy that the child is bored. 

b. encourage competition with one's own record, rather 
than with others. (If someone wins, someone else has to 
lose. ) 

c. Notice and reward children's efforts to IMPROVE their 
performance in areas in which they are weak, even if they 
haven't yet become fully competent. Rewarding progress helps 
promote further effort. ^ . ^ . 

d. Praise -the child's good performance in terms of 
mastery, stressing that the child knows the material or is a 

good learner. , _ , 

e. Encourage children to reward themselves for good 
work, -so that they can lecome less reliant on the teacher or 
on friends to tell them when they have done well. Help them 
recognize good work and feel proud of themselves for doing 
better than they have in th^ past. 

E. iftachfii. atyectations ^ ^ x. * *.u 

Research has shown that what the teacher expects of the 
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child is very important in determining how well a child will 
do. Try to keep an open mind about who is likely to end the 
year as your cutsteuiding class members or your most improved 
student. Give the children a chance to surprise youl 

GENERAL PRINCIPLES OP MEMORY FACILITATION 

In the sections below, we present information obtained 
from teachers through our interviews and observations. The 
grade levels are divided into kindergarten, first, second and 
third combined, and fourth through sixth combined, because we 
found that these divisions allow us to illustrate the kinds of 
memory activities and strategy suggestions that appear at 
different developmental levels. Sections are organized 
according to several general principles of memory strategy use 
and training that we developed on the basis of our review of 
the literature and by listening to teachers. These principles 
are the following: 

A. Memorization should always take place in the 
context of meaning. The child must understand very broadly 
and clearly the information to be learned. In learning 
vocabulary words, for example, children need to understand the 
usage of the word, things it is related to, etc., so that they 
can produce their own definitions of the words, rather than 
just memorizing formal dictionary definitions. In math, an 
example would be the need for the child to understand the 
operations of addition and subtraction and the relationship 
between .them, in order to give meaning to mathematical facts, 
B. Rather than relying on repetitive, rote activities as 
a way of producing memory, the teacher should try to devise 
situations in which the child can use the to-be-learned 
information in an active way. Many teachers develop games 
that allow children to exercise their skills and receive 
feedback about answers, so that they can check their own 
answers and learn the correct ones. Examples are given below, 

C. If rote activities are used, thsy should be 
structured by the teacher so that they will not become 
meaningless, tedious routines that children carry out in a 
mechani cal fashion. Teachers of the earlier grades, 
especially, reported that it is necessary to change activities 
often, to require a limited number of repetitions of the same 
activity, and to vary the nature of activities so as to 
maintain children's taek involvement and interest. 

For things that are important to remember, repeated 
involvement wibh the information is necessary in order to 
promote long term retention. Teachers report various ways in 
which they encourage children to review or reconsider 
information that was presented earlier, so that, with repeated 
exposure and learning, children acquire a broader, more stable 
knowledge and understanding. 

E. In order to promote context-free learning, teachers 
should vary the learning situation so that the child does not 
rely on incidental cues as a way of achieving correct answers. 
Even at the higher elementary grades, teachers notice that 
sometimes children happen to get caught up on irrelevant cues 




in remembering: For exeunple, a child learns the spelling word 
list in order and can't spell the vords out of sequence, or 
the child learns to use a particular map and can't transfer 
knowledge to a new, different map. In order to promote 
context-free learning, tasks can be presented in a variety of 
ways and children's learning can be tested in a variety of 
contexts, as well. 

P. Metacognitive skills show a developmental course that 
will influence the ways that teachers can encourage the 
child's self-awareness over age levels. At the earlier grades 
(kindergarten and first grade), the teacher can begin to help 
children be aware of their own memory processes by teaching 
them how to get help from another person to check their 
knowledge state (by calling out words to them, checking their 
math facts, e*"^.). First and second grade teachers may 
encourage their »jihildren to check their work, but must teach 
them what to do, specifying the routines by which checking is 
to be done (e.g., repeat the calculations in math, compare 
your work to a standard, etc.). At second and third grade 
levels, the teacher can begin to encourage children to think 
about their own memories and how they can remember something, 
and in introducing strategies, can show children that some 
ways of learning things work better than others. At second 
and third grade levels, teachers can be very effective in 
demonstrating or instructing strategy and metacognitive 
activities. It is important to make clear to the child not 
only what to do to learn better, but why a method should be 
used and its valu6 for learning. By third grade, the child 
can be taught to "self-test" so as to determine the 
effectiveness of study in promoting his or her memory, and to 
use the feedback from self-testing to determine whether more 
study is required. At fourth through sixth grade levels, 
children have become quite competent at generating strategies 
on their own, but now can benefit from teachers' efforts to 
encourage development of their metacognitive skills. Teachers 
can help children understand what makes a problem easy or 
difficult, as the first step toward planning how to deal with 
it more effectively. Teachers can encourage children to 
formulate their own plans for learning, to evaluate the 
effectiveness of their approaches, and to modify learning 
activity on the basis of such feedback. 

In the sections below, we use these six principles to 
summarize some of the suggestions that teachers gave us about 
how they work with children in the classroom. We also 
describe the kinds of strategy suggestions that teachers at 
these grade levels made in the classroom to assist their 
•students' learning. 

MEMORY IN THE KINDERGARTEN CLASSROOM 

In classroom observations, we saw kindergarten 
teachers suggesting various' strategies to help children attend 
to tasks more consistently. As well as cautioning children to 
work carefully through each step in a task, teachers would 
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often suggest that children use markers to keep their place in 
a book or use their fingers to keep track of their counting 
operations. Such attentional guidance is important in helping 
children take in task-related information so that it can be 
learned. 

1, Kindergarten teachers often relied on the principle 
that memory activity should take place in the context of 
meaning. In order to encourage this, teachers adopted such 
activities as the following: 

a. When children were first beginning to develop word 
recognition skills, one teacher used an elaborative strategy 
to help them identify simple words on the basis of their 
shapes. She showed the children a new word and asked them to 
decide what its shape looked like, and then used an 
elaborative strategy to relate the word to the object the 
children mentioned. Thus, "bed" was used as a cue to recall 
the word "red" and, as mentioned earlier, a "faucet" was 
related to the color word, "yellow." 

b. In math activities, teachers usually tried to make 
numbers and simple number problems very concrete by employing 
counters or visual aids. Some teachers had the children 
string beads together or take them apart to illustrate adding 
and subtracting operations. Others suggested using pictures 
to illustrate simple word problems in arithmetic. As the 
children began to learn about arithmetic, one teacher 
encouraged them to make up their own stories to illustrate 
mathemetical processes: "Sally had two apples that her Mother 
had given her. She picked one apple from the tree.^ and then 
she had three apples in all." 

c. In learning vocabulary words, a teacher suggested 
having the children create "pictionaries" in which they learn 
the word together with a picture of the object that the word 
names . 

d. In an effort to help children comprehend the 
sequence of events in a story, teachers sometimes used flannel 
boards on which they could retell the story with the 
children's help. Other times, children were encouraged to 
dramatize the story as a class activity. 

2. Kindergarten teachers often used game-like, active 
situations as the occasion for practice of concepts being 
learned, rather than relying on rote activities. Among the 
many suggestions we heard were the following: 

a. One teacher modified a "Candyland" game, so that 
children saw color words on the cards used to direct a marker 
along the "road" rather than the usual color cards. Children 
also had a "key" available, in which color names were matched 
with the colors to which they referred, so that children could 
check- and make sure that they were correct in labeling the 
color word. The opportunity for such feedback ^.nd self- 
correction is necessary in any game if it is to be an 
effective learning tool. 

b. Games for identifying words involved a va-iety of 
activities; bingo, a hop-scotch game in which the c'nild had to 



135 

153 



jump to the word given, and a fishing game in which the child 
got to keep each "f ish" card for which he or she could read a 
word correctly. One teacher created a game using a zig-zag 
road made of cards containing vocabulary words, in which 
children moved along the road as they read the words 
correctly. 

c. Teachers reported using dramatizations, finger plays 
or little songs to help increase children's comprehension of 
stories. 

3. Another principle involved activities aimed at 
producing long-term retention of material through regular, 
repeated involvement with it. Examples were as follows: 

a. Teachers often incorporated basic information, such 
as telling the time of day or noticing the weather, into their 
daily routines, in order to make this learning a very natural 
part of the classroom activity. 

b. Some teachers told us that they begin the morning 
with routines such as counting from 1 to 10, or saying the 
names of letters given on cards around the room, adding new 
items weekly but continuing to repeat the more familiar ones. 
Such activities promote lasting knowledge, and also can be 
positively motivating to the child, increasing his or her 
feelings of competence in knowing the familiar materials and 
the routines that will be followed. 

4. In order to encourage learning that is context-free, 
teachers used several activities: 

a. In letter recognition, a teacher would ask the 
children to find a letter they were learning in magazines, on 
signs located around the room, in the names of their 
classmates that were written on the board, in newspapers and 
magazines at home, or on signs as they drove around town. A 
similar process was followed for simple words the children 
learned, so that they were encouraged to find the word in 
stories or books, on signs, etc., as a way of learning to 
recognize it in many different contexts. 

b. In learning addition, the teacher illustrated 1+1 
■ 2 by having children use their own bodies to illustrate the 
problem. The teacher also used varieties of counters, 
fingers, etc., so that the children would come to see that 1 + 
1 « 2 can be applied to many different situations and 
activities, 

5. To encourage the beginnings of metacogni ti ve 
activity, several teachers mentioned asking parents to help 
the child by showing the child cards containing vocabulary 
words and seeing if the child could identify the words, or 
using.'f lashcards to quiz simple math facts. At this age 
level, a parent or a teacher provides support for the child's 
first efforts to evaluate his or her knowledge, as well as 
assisting in the learning process. 
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MEMORY IN THE FIRST GRADE CLASSROOM 

First grade teachers gave us a number of examples of 
techniques they found to be effective in encouraging memory 
activity in their classrooms. Their suggestions also 
exemplify some of the principles described earlier. 

1, First grade teachers often tried to place memory 
activity in the context of meaning^ attempting to ensure that 
the child would understand the information to be learned^ 
Procedures suggested include the following: 

a. In learning addition or subtraction operations, most 
teachers encouraged children to use counters such as blocks, 
beads, or their own fingers* Sometimes the teacher gave 
children a drawing or asked them to produce a drawing to 
represent an addition or subtraction problem. Other teachers 
used number ladders to show the addition and subtraction 
processes. Use of such external representations of the 
mathematical problem helps the child understand the logic of 
the operation being performed and also, with the teacher's 
assistance, gives the child a way to check and make sure that 
his or her answer is correct. 

b. Teachers used transformation strategies to help 
children understand the operations of addiiJLon and 
subtraction, as well. For example, teachers showed children 
how they could use addition facts to find the correct answer 
to a subtraction problem: "You can use what you know, 8 + 1 « 
9, to figure out 9 - 1 « 

c. Vocabulary we ds for the week were usually chosen 
from a story or reader that the class was discussing at the 
same time. A teacher noted that it was best to present words 
that had a shared meaning based on content or on their 
relationships in a story. She noted, "If children do not 
learn words in cortext, they are meaningless.* In order to 
remember the word and especially, to begin to use the word in 
reading or speech, the child needs to be able to understand 
the word's meaning and use, and the best way to ensure this is 
to have the word placed in a context that the child can 
comprehend. 

d. Spelling words should be ones that children know and 
can actually use in their own writing. Spelling activities 
should emphasize the meaning and appropriate use of the word 
in a written context rather than just its spelling. 

2. First grade teachers often found that rote activities 
were less effective than other ways of exposing children to 
material to be learned. Rote activities tended to become 
mechanical, so that children, for example, would begin to make 
mista;kes in writing their spelling words after a few 
repetitions, or would no longer attend when they were told to 
write math facts over and Qver. Therefore, teachers instead 
chose to develop activities in which children would be more 
active, including the following: 

a« Games such as Scrabble, Anagrams, or crossword 
puzzles were used to aid the child's learning of spelling 
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words^ by giving diverse opportunites to practice the words 
and to receive feedback about accuracy in their use. 

b. A Concentration game was adapted so that children 
could use it to practice addition and subtraction facts. In 
the game, flashcards are placed on a table so that you don't 
see the side with the answers. Children take turns choosing 
two flashcards, attempting to select two for which the answer 
to the addition or subtraction problem is the same. (For 
example, a correct response would be to pick "2 + 4" and "7 ^ 
1.") If the child is correct, he or she gets to keep those 2 
flashcards, and the child's progress is noted in terms of how 
many cards hi^, or she collects. 

c. Teachers often encouraged children to produce 
examples that illustrate concepts or facts being learned. For 
example, some teachers asked children to make up sentences or 
stories on their own using their vocabulary words. Similarly, 
children can make up their own word problems to illustrate 
particular mathmetical concepts, after some initial 
demonstrations by the teacher. 

3. Teachers encourage the development of early 
metacognitive skills in several ways: 

a. Many teachers at the first grade level begin to ask 
children to check their own work, so that the children can 
assess how well they have performed. At first, the teacher 
should be explicit in teaching exactly what the checking 
procedure involves. For example, the teacher may ask children 
to compare their spelling words or their answers to math 
problems to the examples on a standard list that is handed out 
or posted on the wall. It is important to make the 
instructions very clear and to keep the task fairly simple, 
with only a few items to check, and to watch and see that 
children understand what to do. Teachers sometimes devise 
games in which children can check their own answers by looking 
at the back of the page or by using a cover sheet that shows 
correct answers. Such activities are useful in helping the 
child learn that it is possible to evalate one's own 
performance, as well as in -allowing independent work and 
prompt feedback about performance. 

b. As in kindergarten, teachers often encourage 
children to find another person to aid them in learning 
spelling or vocabulary words or math facts, by having the 
other person "call out" the problems to them. This allows the 
child to carry ot;it a practice test to see how well he or she 
is doing in learning some material. It is important that the 
parent or other individual not only help the child carry out 
the trial test, but make sure that the child realizes that the 
-items missed are the ones that will require additional study. 

'C. Children at the first grade level usually are not 
very 'aware of their own memory abilities, and the teacher 
probably can only encourage the beginnings of such awareness. 
Within the context of a lesson, for example, the teacher might 
ask children to think about how they tried to learn the 
material. When appropriate, the teacher might suggest 
alternative strategies and explain to the children that some 
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ways of study are more effective than others. 

MEMORY IN SECOND AND THIRD GRADES 

This section describes activities that second and third 
grade teachers can use when presenting material in order to 
help their students learn and retain information. General 
principles illustrated here are presented first r followed by 
concrete suggestions for activities in the areas of 
vocabulary, spelling and mathematics. 

Among the principles that we found to be important at 
this grade level are the following: Memorization or study 
should always take place in the context of meaning. If 
material is not meaningful for students, they will have a 
difficult time learning. Repetitive, rote activities should 
be structured so that they are not likely to become 
meaningless, tedious routines. This means that teachers are 
often required to devise situations in which children can use 
the to-be-learned material in an active way. Many teachers 
suggested that children seem to learn and remember best when 
material is presented as a game or is made relevant to the 
students own lives. By second or third grade, children are 
developing metacognitive skills. This means that they are 
beginning to understand their role in the learning or memory 
process. They also are beginning to understand that some 
study or learning strategies are more effective than others. 
Second and third grade teachers were more likely to suggest 
strategies to their children than were teachers at any other 
grade level. So it appears that second and third grade 
teachers play a particularly active role in affecting both the 
ways that children study and what children are learning about 
memory strategies and metacognition. Some examples of 
activities suggested by teachers that require children to 
process material in an active manner are the following: 

1. Vocabulary Learning 

a. One teacher said that she divided her class into two 
teams (of equal ability level) and had each team take a turn 
pulling a vocabulary word out of a hat. The child who pulled 
the word out of the hat was to tell the word's meaning. The 
team that got the most points (the most correct definitions) 
won the game. Her children found this to be a challenging and 
interesting activity. By adding words from previous lessons, 
the teacher could promote long term retention of vocabulary, 
as well as practice with new words. 

b. Another suggestion was to have student volunteers 
•act out" vocabulary words in front of the entire class. 
Sometimes students were asked to look for pictures in 
magazines or to draw thei r own pictures in order to 
demonstrate the meaning of ^ vocabulary word. 

c. Many teachers provided children with mnemonic 
devices to help them remember the meanings of certain words. 
For example: To distinguish the words "here" and "hear", 
remember that the word ^hear" has the word "ear" in it and we 





"hear" with our "ears." The difference between "fact" and 
"fiction" is that "fact" has a "t" at the end of it^ so it 
must be iirue. 

2. Spelling 

a. Several teachers mentioned that they point out to 
children that some of the words in a spelling lesson are hard 
or "tricky" words. They suggest to children that they should 
spend more time concentrating on these "watch-out" words. In 
doing 80, they are encouraging inetacognitive learning as well 
as improved spelling* 

b. Many teachers suggested providing children with 
mnemonic devices for remembering spelling words. For example: 
There may be familiar small words inside of the larger words 
children are learning. Or, teachers may mention to students 
that all of the spelling words in one set end in "ly" except 
for two. Teachers may mention that words that sound the same 
are often spelled similarly. 

c. One teacher suggested a tic-tac-toe game for 
practicing spelling words. The class is divided into two 
teams; an X team and an 0 team, h child is given a word to 
spell (as in a spelling bee), and if a child spells it 
correctly, he or she gets to place an X or 0 in the tic-tac- 
toe form. If the child does not spell the word correctly, the 
other team gets another turn. The group structure of this 
game allows peer encouragement to motivate children and avoids 
the "one winner/many losers" characteristic of the traditional 
spelling bee. 

d. Another teacher said that she had her children keep 
a dictionary of words that they had misspelled (either in 
their creative writing or on spelling tests). Children put 26 
pieces of paper into a folder, one page for each letter of the 
alphabet, and used this notebook all year to keep a record of 
the words that they had misspelled. Subsequently children 
were never to ask the teacher how to spell these words, but 
instead were expected to look them up in their dictionaries. 

3. Arithmetic 

a. One teacher suggested the "hula-hoop method" for 
demonstrating multiplication. She put hula-hoops on the floor 
and asked equal numbers of children to stand in each hula-hoop 
in order to demor^strate sets. For example, to demonstrate the 
problem "3 X 4", she would put three hula-hoops on the floor 
and have four children stand in each of them. As children 
came to understand the procedure, the teacher would let them 
figure out how to illustrate new multiplication problems. 

b. Another ^eacher played an "around the world" game 
with her math class: One child stands next to another child. 
The teacher shows these two children a flashcard with a math 
problem on it. The child who gives the correct answer first 
is the winner and gets to move on and stand with the next 
child. The teacher shows another flashcard and the child who 
responds correctly first is the winner and gets to move on to 
the desk of the next child in the room. Therefore, a child 
who knows his or her math facts and can respond quickly may be 
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able to move all the way "around the world" (around the 
classroom). The teacher found this to be helpful in 
motivating cbildtren to learn their math facts, as well as a 
way of giving them practice. 

o. The Concentration game (described earlier in the 
First Grade section) iQ also used at this level, but expanded 
to include multiplication and division facts as well as 
addition and subtraction. 

• d. Several teachers stated that they let the children 
in the classroom "play teacher." That Is, children take turns 
going to the board to work problems. While they are working 
the problems, they explain to the class the procedures or 
steps they are going through in order to solve the problem. 
The teacher suggested sending the better math students up to 
the board first, to give the other students a chance to catch 
on to the correct procedures. 

e. Many teachers suggested having children *act out" 
various math problems. For example they can play grocery 
store which requires them to add up the total cost of the 
grocercies, provide an adequate amount of money and subtract 
to make change. 

4. Self -checking and metacQgnitive suggestions 

Teachers suggested a large number of self-checking 
activities to children In the classrooms at these grade 
levels. Sometimes they also offered good suggestions about 
how to carry out the self --checking activity: Children were 
told that in order to check a workbook activity, they should 
reread the story upon which it was based and look for the 
answers. Before turning in an essay, students were told to 
proofread their papers to make sure they had written down 
everything they had wanted to say. Another teacher told her 
students to reread sentences they had written to see if they 
had used verb tenses correctly and to see if the sentences 
made sense. In doing math problems, a teacher suggested to 
children that they write down every step in the problem so 
that they would be able to go back and find any errors in 
their computations. Such suggestions make it clear to the 
child exactly how the self-checking operation is to be done 
and what information needs their attention. 



In encouraging metacognitive activities, teachers often 
pointed out to children that they should study more difficult 
spelling words longer than they studied easy ones. Teachers 
also sometimes asked their children to describe plans that had 
been mentioned in class for remembering material or ask 
children to generate such plans. Usually the teacher had to 
follow up these requests with specific suggestions to help 
children formulate a plan, rather than expecting them to be 
able ' to produce one without assistance. in suggesting 
strategies, teachers often indicated specifically to students 
that the strategy would help them remember and why. At the 
second and third grade levels, such information is effective 
in helping children maintain strategy use, as well as 
increasing their awareness of memory processes. 
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MEMORY IN PODRTH THROUGH SIXTH GRADES 
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awareness. ^'^^^^ motivation and their self- 

answers '-m^ak 2 sens^^ "2^^ ^^^^^'^ themselv.s if their 

children that in chl^:kinq th^L f It' ^ te^<=hec reminded 
answer has to be less than^he nun>bpf problems, the 

teacher told studenti to Sheck ?SSr ^°ther 
answer to the nearest lO's value anT?^''^ estimating the 
answers were close to that estimate '""^"^ 

help chnd?en"Ve?om"/ alaVe'^^^^^ , ^-chers can 

be easy or difficult for n ^°f*^^ °^ *^^sk are going to 

children to think abou? it- -Whic\%'^^^^^^ grade teacher t^old 
be able to learn easUy? whv? WhVnV, ^^^""^ will 

you trouble? why do you think f>,^? f^o.°"®l 9°i"g to give 
get students to think ^about why ce^^^^ '"^^^^^ ^^^^^ 

'?n m'a^i "'^'^ '^^^ with tLm'mort^fft'cMvel/^ '"'''^"'^ 
to rel"ie^^^p^'oSremVl>°n';^^^ fe'-^^'^ her class 

they knew why the answers were wr^Tn^^^ 

answered the items correctly to b^p 7/ -k"^ children who 
they got their answers, she found iv. ''^^^ explain how 
would get the right answers bu^ n^^^*" ^i''"^*^^^^^ 
getting them to explain their l."?*' understand why. By 
students understanTthe ope?ltions°?.Vo. ^^^^ teacher helped 
and at the same time oroJ^fdoT^ they had done correctly, 
vho ver.e not able^^lf'do^'the problems '^"''^ childr^^ 
the chhd''%'h^oUYt?n\\%'^^ -an give 

st^» ^^\i!^JE^B^:^ hF- -^-""wanTe^/h^f 
world. She gave .^i!^!^ Ilm^lT^mi^ps^^S? ?«ul1 Js\^ 
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to test themselves during study. This gave students the 
chance to provide themselves with information about how well 
their learning was proceeding. 

A fifth grade teacher asked students to decide for 
themselves if they could construct an adequate definition of 
each vocabulary word or if they needed to use a dictionary to 
find a correct definition. The teacher gave feedback as to 
the adequacy of the definitions the children produced, so that 
they could learn how to evaluate the quality of their own 
definitions. 

2. Another way that the teacher can influence 
metacognitive activity in children is by encouraging them to 
develop their own ways of studying and to evaluate how well 
these work. Suggestions by teachers include the following: 

a. A sixth grade teacher wanted children to learn 
countries, continents, and cities on a world map. She showed 
the class several techniques for . studying, including grouping 
sections by color, grouping by location on the map, and 
arranging items in alphabetical order, and showed the children 
how to try out these different techniques in order to see 
which ones worked best for them, 

b. Teachers at fourth through sixth grade levels 
mentioned that they encourage children to develop their own 
ways of relating items or making them meaningful, in both 
vocabulary and spelling lessons. Children found ways to 
relate spelling words to words already known that sound the 
same, and produced elaboration techniques to make vocabulary 
words more meaningful. Teachers also can encourage students 
to discuss ways of studying and memory strategies that work 
well for them. Children may have developed effective 
strategies of their own that would be useful for others. 

3. Another principle that teachers at the fourth through 
sixth grade levels used in working with their classes was that 
of encouraging active learning rather than emphasizing rote, 
repetitive drill as a way of getting experience with the 
material to be learned. 

a. In learning vocabulary words, many teachers 
emphasized the importance of making the word familiar to the 
child so that the child learns to use it in conversation and 
writing. Techniques for achieving this included writing 
sentences, or even stories, plays, or reports with vocabulary 
words, having th,e children act out the vocabulary words in 
front of the class, or playing games with the words. Some 
teachers asked children to make up "silly sentences'* using a 
long list of vocabulary words in one sentence that goes on and 
on. Another procedure involved the teacher using the 
vocabulary word in a sentence and asking the child to produce 
a synonym for that word. One of the games teachers mentioned 
was "Vocabulary Bingo* in which children make up cards with 
words written on them. The teacher or one of the children 
then calls out words randomly or gives the definition of each 
word, and the students see how quickly they can complete their 
Bingo cards. 
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b. In learning spelling words^ teachers focused on 
activities such as word searches and crossword puzzles as ways 
to get experience with the words. Teachers often emphasized 
the rules illustrated by words on the spelling list (e.g., 
several words on the list may demonstrate the sound 
produced by the letters "ph* to help children identify 
regularities in spelling that they can use later in attempting 
to spell new words. 

c. In math, teachers at these grade levels stil 1 may be 
helping children to master their math facts. Activities to 
give children practice with their facts and to motivate them 
to learn this material include various games. One teacher 
described a "mad minute** game in which the child is given 
exactly 60 seconds to answer as many multiplication problems 
as be or she can. The child works through a page of problems 
and receives one point for each item completed correctly. 
Over time^ the child can keep track of how well he or she has 
done and can see improvement from week to week. Another 
teacher gives such tests regularly until the child is able to 
complete a specified number of problems in one minute; after 
the child has mastered this task, no more such tests are 
necessary. 

A teacher reported that a parent had invented an unusual 
method of helping a child learn math facts. The parent took 
flashcards and put them up at various places in the house (on 
the refrigerator, on doors). Whenever the child went to the 
refrigerator, then, he had to say the answer to the flashcard 
before opening the door. The parent changed the cards 
regularly, and by the end of the year, the child had mastered 
his math facts. 

4. In order to promote learning that is context-free, 
the teachers described several procedures: 

A teacher reported that she wanted children to learn to 
use their spelling words in a variety of contexts rather than 
just learning to write the list for the test. She encouraged 
this not only through varied weekly activities but also by 
giving different kinds of spelling tests each week. Sometimes 
children were asked to figure out the word from scrambled 
letters, or they might be asked to fill in missing letters in 
a word, to fill in the correct word in a sentence, or to take 
a traditional test. Such varied tests allowed the teacher to 
assess the child's knowledge of the meaning and use of the 
word as well as his or her knowledge of a correct letter 
sequence. 

A teacher noted that in math, children would get "hints" 
about what operation to use in word problems from the context 
of* the lesson: If the lesson had been on multiplication, then 
the word problems would probably require that same operation. 
In order to avoid children's relying on such cues, she tried 
to vary the nature of the word problems, so that several 
different operations woul;d be required in each set of 
problems. In learning maps, a teacher noted that children had 
difficulty generalizing from the type of map on which they 
learned to new, different-sized, or differently oriented maps* 




In order to teach such generalization, the teacher can first, 
see that the child has learned locations on one map, and then 
specifically give experience in transferring information from 
that familiar map to a new one. It cannot be assumed that 
things learned in one setting will automatically be 
generalized to a new 2md different setting. 

One parent told the teacher that she would give the child 
review questions/ spelling words, or math fact questions while 
the child was watching TV or just hanging around at home, to 
give the child practice in thinking about school work outside 
of his usual learning context. 

5. Finally, in order to promote long-term retention of 
information, teachers found ways to encourage children's 
repeated involvement with the material. In math, teachers 
mentioned moving from one topic to another and then coming 
back again to make sure that the student would retain a skill 
once learned* This is particularly important for a complex 
skill such as long division, where there are several steps 
that must be carried out in the correct order. 

In spelling, teachers described various ways to help 
children retain words learned in earlier lessons* Some 
teachers gave unit tests that drew from whole sections of the 
spelling book, or selected words from previous lessons to add 
to the regular list for the week* Some teachers carried over 
words from one week to the next mtil the child could spell 
them correctly for several consecutive weeks. Another teacher 
asked children to put incorrect words into a ^./ersonal 
dictionary, so that when they needed to use these words in a 
writing assignment, they could easily check the spelling. 



In summary, we found that teachers at each developmental 
level were able to aid their students' strategy use for 
effective memory, and also to encourage development of 
children's knowledge and awareness of memory processes. 
Research has shown that it is possible to teach children to 
use their memory skills more effectively. Teachers have the 
opportunity to do such teaching on a day by day basis, in the 
context of regular lessons* We encourage teachers to try out 
the suggestions given here and also to create new learning 
activities for their classrooms on the basis of the principles 
we presented here* 
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Chapter 6, Suinmaryf Conclusions, and Dissemination Plans 

This research originated with an interest in how the 
elementary school experience influences the development of 
memory abilities, including strategy use, memory knowledge, 
and self-regulation of learning efforts. Although there is an 
extensive literature on memory development and the training of 
memory skills in young children in laboratory settings, 
developmental psychologists have had until now little 
information about how teachers encourage or stimulate memory 
efforts in the classroom. One aspect of the present work 
(Chapter 2) attempted to describe ways in which teachers help 
children master learning and memory tasks and how their 
activities vary with grade level and subject matter. In the 
latter part of Chapter 2, we presented findings concerning 
teachers' views of children's skills in the areas of memory 
knowledge, monitoring of memory activities, and generation of 
memory strategies. Finally, we were interested in determining 
how teachers' variations in the ways in which they attempt to 
instruct memory and cognitive activities in the classroom 
affect the memory activities of children in their classes. 
The study reported in Chapter 3 was an initial effort to 
answer this question. 

From the standpoint of education, the study yields 
important information about what teachers actually do in the 
classroom to aid children's memory. The classification of 
memory strategy suggestions created as part of the work 
described in Chapter 2 can be used to help teachers find new 
ways to facilitate children's learning, either by using 
examples observed .^n the research or by generating their own 
procedures on the basis of principles involved in definitions 
of the several categories. Teachers need to know that there 
are specific memory strategies that they can use other than 
simple rote activities. Although the education literature has 
begun to adopt a cognitive developmental perspective in some 
research and in textbook recommendations for teachers-in- 
training (Biehler & Snowman, 1982; Davis, 1983; Woolfolk & 
McCune-Nicolich, 1984), only minimal suggestions are usually 
made about kinds of strategies that may be effective and about 
how metaaemory knowledge and self-regulatory activities can be 
encouraged by teachers. 

Major findings of the present research may be summarized 
as follows: 

Teachers of grades K through 6 give their children 
suggestions about preferred techniques for processing 
information, including recommendations for strategy use in 
dealing with mathematics and language arts lessons. 

The tendency to suggest strategies and other cognitive 
processing activities, to suppress strategy use, to give 
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rationales for strategy use, and to request children's 
questions about schoolvork are activities that load on a 
single factor, suggesting individual differences among 
teachers in the tendency to be oriented toward cognitive 
processing activities in their teaching, differences that are 
not simply a function of amount of teacher activity in the 
classroom. 

A number of differences are seen across grade level in 
the nature of teachers' study suggestions, all of which seem 
to be appropriate applications of a developmental perspective: 
First, teachers of children in grades 2-3 most often made 
strategy suggestions, reflecting some awareness of the 
potential for memory strategy training at these grade levels* 
Second, suggested functions of external aids in regulating 
attention or problem-solving were developmentally appropriatet 
Third, teachers were increasingly likely over grade level to 
accompany strategy suggestions with a rationale for strategy 
use, showing some awareness of children's increasing 
metacognitive skill over the elementary school years. 

Teachers' suggestions varied appropriately with subject 
matter, as well. First, more suggestions for cognitive 
processes and strategy use were made by teachers observed 
during mathematics and language arts instruction than by those 
observed during only language arts classes, apparently 
reflecting teachers' efforts to help children think through 
the conceptualization procedures required in mathematical 
performance. Secondly, instruction in mathematics more often 
involved the use of strategies that would help the child 
assimilate or represent a new mathematical concept, while 
instruction in language arts more often involved suggestions 
for activities that would help the child analyze text or 
reading workbook exercises. 

Although teachers vary their suggestions to fit the 
grade level and subject matter of the classroom, some 
limitations on their suggestions were al so noted. The 
relatively brief, nonspecific comments often made about how 
children should study may reflect tec hers overestimates of 
children's abilities to carry out memory activities and to 
conceptualize memory phenomena. Greater emphasis on 
metacognitive information, both in providing rationales and 
feedback about strategy use and in encouraging children's 
awareness of memory processes, would be desirable in helping 
children acquire eventual self-sufficiency in their study. 

Teachers expected differences in many aspects of memory 
performance and understanding as a function of children's 
classroom achievement level. Higher achievers are seen as 
more competent in most aspects of memory. 
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Differences in expectations by teachers of different 
grade levels are seen in judgments of memory strategy use and 
some aspects of memory knowledge* Less difference by grade 
level is shown for less immediately observable 
characteristics^ those having to do with metamemory and 
monitoring and control activities^ 

In relation to developmental changes in memory knowledge 
and monitoring and control processes described in the 
literature^ it appears that teachers at the earlier grades 
(especially kindergarten and first grade) expect more mature 
and sophisticated memory skills than their children are likely 
to demonstrate* 

Children of moderate and low achievement levels are 
affected by variations in the extent to which their teachers 
make cognitive and strategy suggestions during classroom 
instruction* Among these children/ those whose teachers are 
high in strategy suggestions are better able to maintain use 
of a trained memory strategy and to show metacognit ive 
understanding of the strategy. 

Through presentation of information on memory 
development, training principles, and teachers* use of 
memory strategy suggestions in the classroom, it is possible 
to help teachers gain more accurate views of the development 
of memory phenomena, and (according to their self-reports) 
to increase their use of memory strategy suggestions in the 
classroom. 
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We conclude from this research that teachers have a great 
deal of information to share with each other concerning 
the facilitation of memory development. Our workshop has been 
one effort to formalize this communication* Although teachers 
use memory strategy suggestions, often in very appropriate 
ways, there are still aspects of this subject matter in which 
teacher education can be improved* We see this project as an 
initial effort to help teachers gain a cognitive developmental 
perspective that includes an awareness of memory and 
metacognitive phenomena, as well as specific techniques to use 
in their classrooms* 

We are involved currently in efforts to disseminate the 
findings of this research so that teachers may learn more 
about -memory* We have presented four papers on the work at 
national conventions (Hart, Leal, Burney, & Santulli, 1985; 
Leal, Burney, & Johnson, 1985; Moely, Leal, Pechman, Shelley, 
Santulli, Burney, Baron, & Piazza, 1984; Moely, Santulli, & 
Rao, 1985)* Another paper has been submitted for convention 
presentation, and plans are underway for additional 
presentations at regional or national meetings during 1986, 
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We have distributed copies of the workshop narrative (Chapter 
5) to the 14 schools involved in the research^ to parish 
school officesj and to each of the teachers who took part 
In the research* We have given the workshop to an education 
class at Tulane University and to teachers and administrators 
from a number of elementary schools in the New Orleans area. 
We plan to use the videotape of the workshop presentation and 
the written materials in courses for undergraduates and 
graduate students in Psychology and Education at Tulane 
University and several other universities. Parents of the 
children who participated in the second study have been 
informed in a general way of the findings of the research, in 
a letter mailed to them at the completion of the projects 
Efforts 'are underway now to prepare articles for journal 
publication/ in which we will present the findings of the 
research and describe its implications for developmental 
psychology and elementary education. 
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